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PRIMARY BATTERIES. 


THE recent paper read by Mr. Probert before the 
Society of Arts has brought prominently forward the 
question of primary batteries. At the present time 
there are many workers engaged on the subject but, as 
yet, they cannot be said to have had much success 
from a commercial point of view. Undoubtedly, a 
certain advance has been made towards rendering 
primary batteries available for generating powerful 
electric currents for a lengthened period, but there 
remains very much which requires to be done before 
the public will begin to make free use of such sources 
of electricity. Primary batteries at their best are by 
no means pleasant articles to handle, and we shou!d 
very much doubt whether (as is stated to be possible) 
any domestic servant could actually be got to attend to 
them as part of his or her household duties for any 
length of time. Inventors seem to overlook the fact 
that what seems so easy to them is by no means neces- 
sarily so to others. A large primary battery employed 
for lighting a house can, no doubt, be set up and 
kept going by the inventor without material diffi- 
culty any little defects which may occur in the 
shape of loose connections, &c., being quickly 
and almost unconciously detected by him, but 
in the hands of an inexperienced person such 
little defects would not be so easily traced. The 
cost of maintenance of a battery is, we believe, 
very much under-estimated, not as regards the con- 
sumption of materials, though a large enough margin 
is rarely allowed for this, but as regards general wear 
and tear. Everyone who has had much to do with 
batteries cannot but have been struck with the marked 
transformation which takes place in their appearance 
after a few weeks’, or even a few days’, use. The 
battery, at first, with its bright amalgamated zinc 
plates, its highly polished and lacquered terminals, 
and its polished mahogany cross bar, &c., is a neat 
looking object, but a very little use alters all this. The 
terminals, &c., become corroded, the woodwork 
becomes rough, crystals form in every direction, 
and a perpetual cleaning and scouring is necessary ; 
this has been, and continues to be, the case, in spite of 
every attempt to obviate it. The more powerful the 
battery the worse does this corroding action become. 
The maintenance in a clean and proper condition of an 
engine causes infinitely less trouble than a battery does. 
The noxious fumes which many primary batteries pour 
forth in such abundance seem almost impossible to 
check. On more than one occasion when we have 
inspected new forms of primary batteries, the in- 
ventors have stated and called our particular atten- 
tion to the fact that no disagreeable odour issues 


from them, when, actually, the fumes have been so 
powerful as to cause a temporary indisposition. Some 
how or other the insidious vapours will get out in 
spite’ of all attempts to suppress them. We are far 
from saying that these evils cannot be remedied, but 
it is useless to deny their existence. Up to the pre- 
sent, with one or two exceptions, we cannot admit that 
very great progress has been made in the matter of 
primary batteries. Much of the little success which 
has been attained has simply been due to the fact that 
the size of the plates employed has been unusually 
large, and the quantities of liquid used considerable. 
Of the value of the residual products, of which so 
much is attempted to be made, the less said the better; 
experience has certainly not proved that any consi- 
derable return may be hoped from what is practically 
a waste. A great deal continues to be done in the way 
of “sealed” batteries for electric bells, &c. ; our expe- 
rience has proved that much improvement in this 
direction is required, as without exception we have 
found that such batteries only last for a few weeks, 
even when they are but occasionally used. 


ON A MERCURIAL GALVANOMETER. 


By G. LIPPMANN. 


A mercurial manometer is placed between the limbs 
of a fixed magnet in such a manner that the two poles 
of the magnet may be found to the right and the left 
of the horizontal branch of the manometer. 

The electric current to be measured is led to the 
mercury of this horizontal branch, which it traverses 
vertically, ¢.¢., perpendicularly to the axis of the tube. 
There is then produced a difference of level between 
the two branches of the manometer, a difference pro- 
portional to the intensity of the electric current. In 
the instrument which I have the honour to present to 
the Academy, this difference of level is equal to 
62 millimetres for one ampere. 

The system formed by a mercurial manometer 
placed under the influence of a magnet constitutes, 
therefore, a galvanometer of a very simple construction, 
the indications of which are exactly proportional to 
the intensity of the current. The theory of its action 
is as follows: the portion of the mercurial column 
traversed by the current represents an element of a 
movable current. This element of the current tends 
to repel the magnet placed near it, in a direction deter- 
mined by Ampére’s law. As the magnet here is im- 
movable, and the element of the current is movable, 
thiselement is displaced. The reaction which it under- 
goes produces a hydrostatic pressure, which is shown 
by the alteration in the level of the mercury. The 
mercury stops as soon as the hydrostatic pressure comes 
into equilibrium with the electro-magnetic impulse. 

Let 7 be the intensity of the electric current and p the 
hydrostatic pressure as measured by the displacement 
of the level of the mercury. We may calculate p as a 
function of 7. To this end, suppose, as is really the 
case, that the element of the current has the form of a 
small rectangular parallelopiped, the length of which, 
taken in the direction of the current, is /. The electro- 
magnetic force which tends to displace the element of 
the current = H/ i; H being the intensity of the 
magnetic field : such is the expression of the force. To 
find the value of the hydrostatic pressure, p, we must 
divide the expression of the force by the area of the 
surface upon which it is exerted. This surface is that 
of one side of the parallelopiped; its dimensions are the 
length 7, and the thickness ¢«, of the parallelopiped 
taken in the direction of the lines of magnetic force ; 
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On dividing, 


the area of this surface is therefore / «, 
we have p = at . 

The sensibility of the current increases, therefore, 
with the magnetic intensity, and with the slenderness 
of the mercurial column. 

Consequently we arm the poles of the magnet with 
two masses of soft iron which come almost into contact 
with each other, and which leave between them merely 
a kind of slit where the magnetic intensity is consider- 
able and uniform. In this interval is a small 
rectangular chamber of mercury, which forms a part of 
the horizontal branch of the manometer and which is 
traversed vertically by the electric current. The thick- 
ness, ¢, of the sheet of mercury traversed by the current 
is only millimetre. 

The form and the dimensions of this sheet are such that 
the electro-magnetic pressure is equal in all its points, 
and that there is consequently produced a state of 
equilibrium in the mercury without internal vortices. 

The apparatus is reversible ; that is, if the mercury is 
set in motion by a mechanical force there arises an 
electric current in the circuit connecting the poles of 
the apparatus, which then becomes an electro-motor.— 
Comptes Rendus. 


ON THE THEORY OF DYNAMO-ELECTRIC 
MACHINES.* 


By M. LEBLANC. 


THE end which we have in view is to determine, 
a priori, what should be the constituent elements of a 
machine capable of furnishing a given electromotive 
force, E, when traversed by a current of the determined 
intensity, having a resistance, R, and turning with a 
velocity, w, equally determined beforehand. 

But we know that, all other things being equal— 

1. The electromotive force is proportional to the 
speed of rotation. 

2. It is proportional to the square root of the resist- 
ance of the conductor coiled upon the machine. These 
two laws have been verified by M. Marcel Deprez. 

We may therefore write : 

M,, Mg, Mm; . . are the masses of the different material 
points which constitute the machine; 2, 2%) Yo, 22 
are the co-ordinates of these points; /,, f, ... the 
natural forces which are exerted among them. It is to 
be remarked that, according to a theory of Helmholtz, 
these forces may be expressed as a function of the co- 
ordinates. The function, 9, therefore depends only on 
the intensity of the masses and of their co-ordinates. 

To arrive at the end in view we must ascertain : 

1. How the function ¢ varies when I alone varies, 
or, in other words, what is the equation of the 
characteristic. 

2. How this function varies when I remains constant, 
and the masses, m, and their co-ordinates vary. 

This method has been followed by M. Marcel Deprez : 

1. When he sought to determine experimentally the 
ratio of the electromotive force to the intensity on tak- 
ing the characteristics of a great number of machines. 

2. When he established his theorem of “ similitudes ” 
in order to reduce the study of magnetic fields of large 
dimensions to that of magnetic fields admitting only of 
very limited dimensions, the search for the arrange- 
ments to be adopted being carried out in this case by 
approximations, and involving no considerable expense. 

1. The search for the equation of the characteristic.— 
This amounts to examining what is the relation exist- 
ing between the couple developed on the axle of a 
dynamo-electric machine and the intensity of the cur- 
rent traversing such machine. We will admit the 
existence of an elementary mass of electricity such that 
there can exist none smaller, the notion of which 
corresponds to the notion of the atom in chemistry. 


* La Lumiere Electrique. 


This mass of electricity being nothing other than the 
quantity necessary to effect the decomposition of an 
atom of any substance whatever in the voltameter. 

When such a mass is conveyed along the conductor, 
we learn from Joule’s law that it communicates to each 
of the material points which compose it a quantity of 
energy proportionate to its velocity of translation. 

But this increase of energy communicated to each of 
the material points of the conductor can only be so in 
virtue of a shock which increases its vis viva. Let 
m be the mass of one of the material points composing 
the conductor ; 

v, the mean velocity of the vibratory movement by 
which this point is animated (a velocity which is a 
function of its temperature) ; 

v its velocity in consequence of its enccunter with 
the elementary mass of electricity which traverses the 
conductor ; 

p the elementary mass of electricity ; 

v, its speed of translation. 

We have then : 

m (v? — = p Uy. 

If we consider the conductor as consisting of rows of 
molecules in juxtaposition, each of these rows being 
the seat of identical phenomena, and if the section of 
the conductor comprises o of these rows. 

If we suppose, moreover, that each row contains N 
material points in a unit of length, the total length 
of the conduetor being /, 

We then see that : 


1. During the time = the same mass of electricity 
1 


will meet the points, N /, of one and the same row, and 
will communicate to them a total quantity of movement 
equal to N/m (v — v,). 

2. If we suppose that during the same time other 
masses of electricity traverse in like manner all the 
other rows of molecules which compose the conductor, 
this increase of the quantity of motion will become 

oNlm (v—,). 

But we may in thought decompose the conductor into 
a series of sections which in thickness contain merely 
one material molecule, and consider all the masses of 
electricity which set out simultaneously from one of 
these sections to return thither after having traversed 
the conductor. Let the number of these sections = N/. 


It follows that during the time u the several material 
1 


points constituting the conductor will receive an 
increase of their quantity of motion equal to 

oN? (v — 
this increase of the quantity of motion being absorbed 
every instant by the forces developed by the inferior 
temperature of the ambient medium. 

But we have : 

m (v? — = 
and on the other part if we call A the viriel of the 
system formed by the conductor, and P the weight of 
the latter : 


A being a quantity proportional to the weight P, but, 
like N, depending only on the nature of the metal which 
composes the conductor, and on its temperature. 

We thus deduce for the value of the increase of the 
total quantity of motion during a unit of time: 

A 

and if we remark that the intensity of the current 
which traverses a conductor is proportional to its 
section and to the velocity of translation of the elec- 
tricity, or, in other words, that we have I = o v, we 
may write the above expression : 


Vag 
P 
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In practice we have to consider merely copper con- 
ductors ; hence it follows that in the foregoing formula 


A 
the coefficients N, |, mg have constant values. It is 


not the same with ». We may therefore substitute for 
it the following where we shall call i the intensity 
which traverses a unit of the section of the conductor : 


We must now remember the theorem of the quanti- 
ties of motion. 

“The sum of the moments of elementary impulsions 
of external forces applied to a system, with reference 
to any axis soever, is equal to the sum of the moments 
of the augmentations of the quantity of motion of the 
different points of the system with reference to the 
same axis.” 

If we consider the case of a dynamo-electric machine 
supplying a circuit comprising no counter-electro- 
motive force, the external forces, when once esta- 
blished, reduce themselves to a force, F, which we 
may suppose applied at the unit of distance from the 
axle of the machine, and to forces determined by the 
temperature of the ambient medium. 

If the conductor does not become heated, the mate- 
rial points composing it remain in the same condition 
and the sum of the increments motion of the system 
during a given time is null. 

These forces, therefore, form an equilibrium. But 
we have a means of measuring them by analysing the 
phenomenon as we have done above. The couple 
developed on the axle of the machine has the effect of 
increasing the sum of the moments of the quantities of 
motion of the points of the conductor with reference to 
the same axle, but this increase is immediately ab- 
sorbed by other forces. 

For a given machine if we cause the intensity to 
vary, the increase in quantity of motion of each point 
will vary according to the law which we have esta- 
blished ; if the arm of the lever remains the same, the 
moment of increase will vary as the increase itself. 

Hence, it results that the couple developed on the 
axle of the machine will have at its expression : 


F=MPi |Va+Va+tbi | 


M being a coefficient peculiar to the machine in 
question. It is to be remarked that this couple depends 
solely on the intensity of the current which traverses 
the armature and that we may, without affecting it, 
either excite the inductors by an extraneous source or 
substitute for them permanent magnets capable of 
determining the same magnetic-field and cause the 
resistance of the external circuit to vary at pleasure. 

Hence, it results that the sum of the moments (with 
reference to the axle of rotation of the machine) of the 
increments of the quantity of motion of the various 
points of the exterior circuit comprised between the 
two brushes ought to be null. 

In other words, the number, P, ought to represent 
merely the weight of copper coiled upon the armature 
and the coefficient, M, ought to depend only on the 
manner of construction of this armature. 

We shall see below that the term a is very small in 
comparison with the term b. 

We may therefore announce this law : 

The couple developed on the axle of a dynamo-electric 
machine is proportional to the } power of the intensity 
traversing this machine. 

If we search for the equation of this characteristic 
we have 

E Fo 
VR 
whence 
E=wJ/RMP[Jat vat bi] di 


Hence we infer the following proposition : 
The characteristic is a parabola having as its axis the 
axts of x. 


2. How the electromotive force of a dynamo-electric 
machine varies as a function of its component masses 
and of their respective positions. 

We arrived above at the formula 

F=MPi |Va+ Va+bi | 

As the coefficient, M, depends on the mode of consti- 
tution of the armature, we may say that : 

If we consider any two machines whatever the 
armature of which are covered with the same weight of 
wire of the same section and which revolve with the 
same angular velocity, the electromotive force deve- 
loped by the passage of one and the same intensity will 
be between themselves in a constant proportion depend- 
ing on the modes of constitution of their armatures. 

We are led to inquire how the coefficient, M, may 
vary with the mode of construction of the machines. 
Without attempting to solve this problem in its gene- 
rality, we will examine if, the value of this coefficient 
for a given machine being known, we cannot deduce 
from it the value of this same coefficient for a machine 
geometrically similar and K times as large. 

If we consider two elements of homologous volume 
in the two machines, the increased quantity of motion 
which the material points contained in the element of 
the second machine will be x* times greater than the 
relative increase at the homologous points of the first 
machine if the intensity is the same in both cases, 
since each material point undergoes the same impul- 
sions during the same time. Moreover, the distance at 
the axis of the element of the second machine will be 
k times greater than that of the element of the former. 
ng two moments of these two increments will be 
as kA, 

The couple developed by a given intensity on the 
axle of the second machine will be /* times greater 
than that developed with the axle of the first machine 
on the passage of the same intensity. 

The coefficient, M, is, therefore, proportional to the 
linear dimensions of the model of the armature in 
question. 

We may express this result in the following manner : 

If we consider several machines the armatures of which 
are geometrically similar and are covered with a con- 
ductor of the same section, when these are traversed by 
currents of the same intensity and revolve with angular 
velocities inversely proportional to their diameters, these 
machines will develope electromotive forces proportional 
to the weight of their armatures. 

We have admitted above that the couple developed 
on the axle of a machine varies as the } power of the 
intensity which traverses it. On connecting this law 
with the latter we arrive at the following conclusion :— 

“If we consider two armatures, geometrically similar 
and covered with conductors of equal section, if their 
lineal dimensions are one to another as 4, we may 
develope the same couple upon the axles of these two 
armatures by causing the greater to be traversed by an 
intensity 4? times less than that which traverses the 
smaller, that is, by expending / times less energy, 
since the resistance of the first is /* times greater than 
that of the second.” 

This last phenomenon has been repeatedly verified 
by experiment, and, as will be at once seen, compels us 
to admit that in the expression / @ + / a + bi the 
coefficient, a, is very small in comparison to b. 

The foregoing laws can be of great use in the study 
of dynamo-electric machines. They reduce the study 
of one type of these machines to the experimental 
study of the coefficient, which we have above desig- 
nated as M. 

It is to be noted that in the foregoing investigation 
we have not made a single allusion to the magnetic 
forces which are nevertheless the true cause of the 
production of the electric current. It is because they 
are internal forces, and it is no more necessary to know 
them in order to apply the theorem of the quantities of 
motion than to apply the theorem of vis viva, i.¢., the 
principle of the conservation of energy. When reason- 

ing in this manner we cannot affirm that the desired 
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phenomenon will be produced ; for this purpose the 
intervention of other forces, which are the magnetic 
forces, is requisite, but we are certain that if it is pro- 
duced it will be under the conditions assigned by the 
theory. 

In the meantime we have supposed that the current 
developed is such that if the conductor is decomposed 
into a series of parallel segments, each being merely 
one atom in thickness, the same phenomena take place 
simultaneously in all the segments. In other words, 
we have admitted that the current is strictly contin- 
uous, which is possible only with an ideal machine, 
the armature of which should consist of an infinite 
number of infinitely thin segments, and which should 
move in the medium of a magnetic field absolutely 
uniform and completely saturated. 

We have, therefore, implicitly supposed that the 
magnetic field has a special constitution defined by 


the absolute continuity of the current generated in the — 


field. 

We may give an account of it as follows :— 

Let us suppose a Gramme ring, A, A’ (fig. 1), situate 
between the two polar pieces, B B, B’ B’. We know 
that the lines of force issuing from the polar piece 
B B, are directed first towards the centre of the ring, 
bend round on its outside, and make their exit follow- 
ing a direction symmetrical with their initial direc- 
tion with reference to the axis, 2, y, and end in the 
piece B’ B’. 

The directions, such as b, b’, and a, a’, approach so 
much the nearer to the directions, ), 0, and 0, b’, as the 
mass of iron of the ring is greater in comparison with 
that of the conductor. 

The presence of these lines of force is manifested by 
the magnetic figure, which we may produce by render- 
ing the axis, 0, perpendicular, covering the whole with 
a sheet of cardboard, and sprinkling this over with 
iron filings. 

But everything, especially the experiments of M. 
Bjerknes and M. Decharme, leads us to believe that the 


old conception of Faraday is correct ; that these lines 
of force do not merely correspond to a mathematical 
notion, the orthogonal at the surfaces of the level, but 
that they have a physical existence characterised by a 
phenomenon, the real nature of which is as yet un- 
known. 

In order the better to explain our meaning, we admit 
that the molecules of the medium, the seat of the 
magnetic phenomena, are the object of gyratory move- 
ments around certain axes, a a’, a’ a’, a’ a” (fig. 2), and 
that axes are simply the lines of force. Suppose that 
we seek the traces of all these axes on any plane what- 
soever, we shall have a series of points, s s, s,... which 
should be regularly distributed if the magnetic field is 
uniform. At the same time, all the molecules, consti- 
tuting the magnetic medium must gravitate around 
the points, s, s, s, s, (fig. 3). But it is evident that the 
number of these traces will reach its maximum when 
only a single molecule gravitates around each of them. 
In this case the magnetic field, which we have inter- 


sected by the plane, P, P’, will be also as dense as 
possible. 

If we now return to the Gramme ring, considered 
above, we must say that the field in which each moves, 
or the volume comprised between the armatures, B, B, 
and B’, B’, is only capable of containing a given number 
of lines of force. In other words, in this volume there 
can be produced a magnetic field of only limited 
intensity. 

If we strengthen the inductors indefinitely the new 
forces emitted cannot open for themselves a road 
towards the centre of the ring, and must take new 
directions, such as B, .7, B’. 


Fig. 2. 


The hypothesis which we have put forward as to the 
absolute continuity of the current requires that the 
field in which the armature moves should be as dense 
as possible. In fact, let O be the section spirals of the 
conductor ; suppose that it moves in a uniform mag- 
netic field, of which the lines of force have the direc- 
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Fie, 3. 


= 


tions represented in fig. 4. If we displace Q witha 
constant velocity in the direction of the arrow, the 
electromotive force developed in the spiral will be at 
each instant proportional to the number of lines of 
force comprised in the section ©, but this number 
varies at each instant of a unit when one of the lines 
emerges from the section and when another enters. 


Fig. 4. 


Hence it results that the current produced is undula- 
tory—a new cause which is added to the thickness of 
the bobbins surrounding the ring. But it is evident 
that the denser the magnetic field the less sensible will 
be the effect of this new phenomenon. 

We know, moreover, that if we diminish the excite- 
ment of the magnetic field of any machine whatever, 
whilst diminishing the external resistance in such a 
manner that the velocity remains constant the intensity 
remains the same, the current becomes more and more 
undulatory, and we see powerful sparks given off at 
the brushes 
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But in reality the magnetic field of our dynamo- 
magnetic machines approximates to the conditions just 
defined. This is certainly the case, and M. Marcel 
Deprez has proved it in his many experiments which 
have long ago led him to the conclusion that in dynamo 
machines the magnetic field is always very close upon 
saturation, and if there is any utility in increasing the 
intensity which circulates around the inductors, in pro- 
portion to that which circulates around the induced, it 
is because this latter magnetises the ring which reacts 
upon the inductors and tends to diminish their magnet- 
ism. But the more iron the conductors contain in 
relation to the ring the more this increase of intensity 
will be feeble. 

In fine, the foregoing laws may serve as a useful 
guide in research, and that so much the more that the 


All these machines have the same well-known form. 

That which absorbs 125 horse-power weighs more 
than 28 tons. If it was desired, e.g., to construct an 
electric locomotive capable of developing 500 horse- 
power we should arrive at a weight of more than 
100 tons, which is inadmissible. 

Certainly by setting out from other types we might 
possibly arrive ata less weight. Nevertheless we do not 
think that in a locomotive, or inany other case where the 
great weight of a machine would be the cause of serious 
inconvenience, we can adopt the types of dynamo 
machines which have been hitherto realised, and we are 
thus led to enquire what is the type of dynamo 
machine which shall be able to develope the greatest 
power for a given weight. 

(To be continued.) 


magnetic field of a dynamo machine approaches more 
to perfection the larger the machine. 

The method of studying these machines based upon 
the theorems laid down above, and which may be 
called the method of similar machines has been followed 
by Edison when he studied his large machines, 
especially that which figured at the exhibition of 1881. 
Here follow data on the models which are at present 
being constructed at the works of Ivry-sur-Seine : 
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AN IMPROVEMENT FOR CARRYING 
ELECTRICAL CONDUCTORS. 


[A COMMUNICATION. | 


THE introduction of the telephone has come to be 
regarded rather in the light of a necessity than a 
luxury. In view of such a fact eulogy becomes un- 
necessary, therefore I shall confine myself to the con- 
sideration of a few shortcomings for which the 
telephone is held responsible. 

In the first place we must deplore the effects produced 
on our fine buildings by the elephantine poles and 
their network of wires. The ordinary spectator men- 
tally asks himself, seeing the abnormal increase of 
wires brought about during the existence of the Tele- 
phone Exchange system, whether, at the same rate of 
progress, the sky will be visible in two or three years. 

If the combination of the artistic with the utilitarian 
is an evidence of the higher culture, then we must 
adopt some other mode of conveying our “ winged 
words ” ere we can assume to be possessed of it. 

The ordinary ‘subscriber, however, allows «esthetic 
regrets to trouble him but little. On the matter of 
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shortcomings he asks indignantly why his telephone 
should disclose his secrets to others; why should an 
inoffensive - looking instrument like the telephone 
subject ‘its users to such frequent frights by way of 
startling effects. 

While attempting to devise a remedy for an evil it 
is as well to trace its source. Now the source of tele- 
phone troubles is not, as is so generally imagined, 
always in the instrument, but is, as a rule, found to 
exist in the lines. 

One of the effects of a current of electricity along a 
wire is that, during its passage, the wire exerts an 
influence upon all other wires in its neighbourhood, 
even though they be a considerable distance apart. 
This effect is described by electricians as induction. 
Unfortunately the telephone, being so sensitive, not 
only translates the sounds intended for its own wire, 
but actually translates, by these effects of induction, 
the messages going through other wires which are not 
intended to be overheard. In case of actual contact 
between lines the effect is necessarily more marked, 
and is, of course, more easily remedied, since it requires 
simply the clearing of the wires. 

To a business man, however, the inoperation of his 
telephone for a few hours is no light matter, and as 
with the increase of lines such troubles multiply in 
geometrical progression, it is well to draw early atten- 
tion to the matter. If it be any consolation to have 
partners in trouble it may be gratifying to know that 
we are not the only sufferers. 

In England, America, and elsewhere, this question 
of telephone troubles is being seriously considered. 
A system of underground conductors has been 
advocated. This would satisfy the artistic amongst 
us, but we fear its great expense and the inconvenience 
to public traffic involved in the frequent additions to 
lines for new subscribers, and repairs to wires, render 
it impracticable, as the street or footway must be torn 
up to connect branch wires where required. We have, 
therefore, to devise some expedient to meet the increase 
of lines, and this very important matter has engaged 
the attention of electrical engineers and electricians 
for some considerable time, and one of the character- 
istics of the age is the rapidity with which a want once 
felt is supplied, and these telephone troubles prove no 
exception to the rule. : 

Mr. E. C. Cracknell, of Sydney, N.S. Wales, comes 
forward in the present strait, and has designed a 
system for carrying through our thoroughfares an aerial 
cable system, which does his skill and taste much 
credit. It consists of cast-iron standards carrying an 
ornamental cast-iron open-work frieze, behind which 
are racks for carrying the cables, each cable containing 
50 conducting-wires, and from the very multiplicity of 
wires, and their mode of connection, the electrical dis- 
turbance from induction and leakage from wire to wire 
is eliminated. Mr. Cracknell has not only overcome 
one of the greatest difficulties of the day by getting rid 
of the unsightly and cumbersome system of carrying 
telegraph and telephone wires overhead, but he has 
struck at the very root of all our telephone evils, and it 
is said that the Government has sanctioned, and the 
Municipal Council approved of, the erection of Mr. 
Cracknell’s system for carrying cables between the 
General Post Office and the Redfern railway station, 
along George Street, Sydney, for which tenders will be 
called without delay. There is another great advantage 
with this system that the ornamental iron-work can be 
roofed over, so that shop-keepers can utilise it for 
verandahs, which will be of a uniform pattern of great 
neatness, instead of the unsightly and dilapidated awn- 
ings which now disgrace our sidewalks, and the fire- 
brigades will no longer be inconvenienced when it 
becomes necessary to use their escape ladders for saving 
life, which the present accumulation of wires renders 
almost impracticable. 

For the road. crossings the cables will be protected by 
passing them through vulcanized rubber tubes to pre- 
vent their injury from sewage matter, and then placed 
in cast-iron pipes designed expressly for the purpose, so 
that additional cables can be drawn through as required. 


NOTE ON THE THEORY OF THE MAGNETIC 
BALANCE OF HUGHES.* 


By Pror. SILVANUS P. THOMPSON, B.A., D.Sc. 


TxE object of this investigation was to ascertain, in the first 

lace, what the relation was between the scale-readings of Hughes’s 
instrument and the magnetic forces which they were supposed to 
represent ; and, in the second place, to find out what was the 
proper way of graduating the scale, whether in sines or tangents, 
or in degrees. 

1. The magnetic balance recently described by Prof. D. E. 
Hughest promises to be so convenient and useful an instrument 
in the laboratory that the theory of its action and graduation 
deserves attention. In the actual instrument constructed by 
Hughes the uation was empirically determined for a number 
of values, the remainder being found by interpolation. The 
instrument consists of a small suspended needle lying in the 
magnetic meridian provided with a zero-mark placed upon a plat- 
form, in which a horizontal groove is cut etically east and 
west. In this groove the piece of iron or steel whose magnetism 
is to be tested is laid, in the “first position” of Gauss (“end on’’), 
within its etising coil, a second coil being added on the other 
side of the suspended needle to compensate the action due to the 
coil alone. At a certain distance along the platform, and having 
its centre upon the line of the platform groove, is set a magnet— 
called by Hughes the “‘ compensator”’—of considerable magnetic 
moment. The compensator is so pivotted as to be capable of bein 
rotated round a vertical axis through its centre over a scale; and, 
according to the original design of the instrument, the compensa- 
tor and scale are provided with an arrangement whereby they 
may be shifted along the platform, so that they can be made to 
approach nearer to the suspended needle when a more powerful 
compensation is desired, or removed further away when a more 
delicate magnetic force is to be compensated. In practice the 
balance was obtained by fixing the central pivot of scale and 
compensator at a distance of 30 or more centims., and turning 
the compensator upon its pivot until its magnetic force on the 
suspended needle, or rather its resolved part in the axial line of 
the platform, was exactly equal and opposite to that of the piece 
of iron or steel. 


2. Theory of the Magnetic Balance.—In fig. 1 let the line, a x, 
represent the central line of the platform of the balance lying 
magnetically east and west. The point, m, is the centre of the 
compensator, N 8s, which has been turned through an angle, 
oO M8 = 9, in order to balance the magnetic force exerted on the 
suspended needle at 8 by the specimen of iron or steel placed at A. 
It is required to determine the relation between the angle of turn- 
ing, ». and the magnetic force thereby brought to bear along the 
axis, A x, at B, tending to thrust back the suspended needle to its 
zero point. Let the length of the compensator be called 21, and 
the distance of B fromm =r. It is evident that, in general, the 
resultant magnetic force at B due to the compensator will not be 
along the axis, a x, but may be resolved into a part acting at right 
angles to that axis, and a part parallel to it. The former part 
will be parallel to the magnetic meridian, and, therefore, when the 
needle is at zero, this part will not tend to move the needle to 
either side. Its only action is to increase or diminish (according 
to circumstances) the directive force of the earth’s magnetism upon 
the needle, and render it either more or less sensitive. The other 
part is that which acts along the axis and balances the magnetic 
force of the iron or steel bar at a. When the compensator lies at 
right angles to ax this component of the force vanishes by 
symmetry ; consequently the zero of the scale lies in this line. 
If the compensator be turned through an angle ¢, the component 
of its magnetic force in the line a x will increase to a maximum 
when ¢ = 90°. The values of the force for different angles may 
be calculated as follows :— ; 


Call Bs=r’, 
BN=r", 
angle sBM = a, 
angle n BM = f. 
Then the forces along B s and BN resolved along a B will give 
the following resultant F :— 


cos a cos B 


m being the strength of the pole of the compensator. 


* From the p: ings of the Royal Society, No. 230, 1884. 
t+ Proc. Roy. Soc., vol. 36, p. 167. ° 
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r—lsing 
r+lsingo 
2rising) 
and + P—2rlsing); 
r= + P + 2rlsin 
Whence 
—lsin r + lsing lia, 


— Tsin 9)! J 
or, writing n for the ratio P 


n—sin@ n+ sing hie. 


which for brevity we may write 


P 
h n — sin n + 
P= (@+1—2nsin (n?+1+ 2nsin 
? 


It is obvious from the mere form of this expression that it is 
not accurate to assume that a scale of equal degrees will represent 
equal increments of the magnetic force ; and that no scale ordin- 
arily used in galvanometers or magnetometers, such as a scale of 
sines or of tangents, will adequately serve the purpose. It is, 
therefore, necessary to investigate the formula to ascertain how it 
can be made available for the graduation of a scale for the 
instrument. 

The expression is an awkward one for numerical calculation, 
owing to the fractional exponents of the denominators; but the 
process of calculation can be somewhat shortened by taking n as a 
simple integer, and the successive values of ¢ such that the sines 
are simple decimals. In the following tables will be found the 
values of the function Pp, calculated for several cases, the angles 
being in all cases expressed in degrees and decimals of degrees, 
not in degrees, minutes, and seconds. The object in calculating 
these values was to ascertain the proportions of r andl, which 
would enable the scale readings of the compensator to be used 
without the labour of constructing arbitrary interpolation tables 
for the calibration of the readings. 


Taste I. — (n = 1.) 


IV.—(n = 4.) 


Angle. Nat. sine. P calculated. P observed. 
0° 0 0 0 
5°739 oO1 0°005218 000556 
11°538 0-2 0°010521 0°01136 
17°457 03 0010001 001716 
23°578 0-021758 0°02271 
30-000 05 0027910 002833 
36°869 06 0°034709 0°03488 
44°427 07 0041985 004198 
53°130 08 0°050319 0°05136 
58°211 0°85 0°054926 0°05605 
64158 o-9 0°059886 006061 
71°805 0°95 0°065260 0°06554 
90-000 10 | 0071111 0:07290 
Taste V.—(n = 5.) 
| | 
Angle Nat. sine. P calculated, P observed. 
0° 0 | 0 0 
5°739 | 0°002848 0°00267 
11°538 0-2 0°005809 0°00545 
174570 03 0°008772 0°00848 
23°578 0-4 0°011715 0°01083 
30°000 | | 0°014895 0°01468 
36°869 | 0°018257 0°01759 
44°427 | 0°021829 0:02183 
53°130 | 0°025741 0°02564 
58°211 0°85 0°027819 0°02645 
64°158 | | 0°030000 0°02801 
71°805 | 0°95 0°032297 0:03081 
90000 10 0:034722 0°03365 
| 


The values of Pp set down as observed in the last column of the 
preceding tables were obtained by noting the deflections produced 
on a tangent magnetometer, with very small needles, by a magnet 
placed at the requisite distance (measured horizontally at right 
angles to the magnetic meridian), capable of rotation in a vertical 
plane passing through its centre and through that of the mag- 
netometer. ‘The readings were then multiplied by such a con- 
stant as would make the value at 44°°427 coincide with the 
calculated value at the same angle. The departures at other 
parts of the scale are ly due to errors of observation, partly 
due to the fact that the distance between the poles of the magnet 


Angle. Nat. sine. P calculated. | 
0° 0 0 
5-739 01 0:0355 
11-538 0-2 00726 
17-457 0-3 01195 
23°578 0-4 0°1576 
05 02113 


08618 
71805 0°95 1°3280 
90-000 10 @ 

Taste II.—(n = 2.) 
Angle. Nat. sine. P calculated. 
0° 0 0 
10°000 0°1736 
20°000 0°3420 0:0938 
30°000 0°5000 0°1568 
40-000 0°6428 0°2235 
50°000 07660 0°3369 
60°000 0°8660 0°4787 


Nat. sine. 


Taste IIT.—(n 3.) 


is less than the distance between the ends. 


Taste VI.—(n = 6.) 


P calculated. | 


Nat. sine. | 
0° 0 | 0 
5°739 0:001708 
11°538 0003428 
17°457 03 0:005163 
23°578 0-006966 
30-000 05 0-008814 
36°869 0:010735 
44°437 0°012749 
53°130 o8 0°014796 
58°211 0°85 0°015975 
64158 o9 0017150 
71805 0°95 0°018348 
0°019592 


Taste VII.—(n = 10.) 


Nat. sine. 


| 
P calculated. | 


4. 
TIC 
| 
first 
es’s 
1 to 
the 
nts, 
E. 
ent 
ion 
by 
ber | 
‘he 
he | 
at- 
nd 
3m — 
er 
he 
ng 
jie 
d, 
36°869 | 0-6 0°2794 
44°427 0°3741 
53°130 08 05271 
| 
| 
| 
| | 
| 0-000 09397 
75-000 0-9659 07412 | 
90°000 1:0000 0'8888 | 
— 
| Angle. | P calculated. | 
0° | 0 0 | 
5739 11-588 0-000778 
| = 17°457 03 0:001169 
‘ 23-578 0-4 0001505 
23°578 0-4 0°0462 30-000 0°001966 
30000 | 00604 36869 0°002374 
36°869 0-6 0°0764 44°427 0°002784 
44427 00955 53-130 os 0°003207 
53°130 08 O1188 64-158 0-9 0-003638 
64158 | o9 0°1484° 71-805 0°95 0°008858 
718050 0-95 01086 90-000 10 0004090 
90-000 | 1:0 0°1875 
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The calculated values of P are plotted out in the two sheets of 
curves (figs. 2 and 3) accompanying the tables. The curves for 
n = 4and n = 5 are given twice, being drawn again with enlarged 
ordinates to show on a larger scale their close approximation to 
straight lines up to about 50°. 

3. From the foregoing tables, and from the curves appended, 
several conclusions may be immediately drawn with respect to the 
design of the magnetic balance. A simple inspection of the 
curves will show that they belong to a family in which, in 
general, there is a concavity near the origin, and a convexity as 
the limiting value is approached at the point corresponding to the 
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Fig. 2. 


90° position of the compensator. Those curves for which n = 3, 
or less than 3, show the convexity very markedly. In those for 
values of n higher than 7 (only one has been drawn, namely, that 
for n = 10) the convexity of the upper portion asserts itself. 
The curve for n = 10 approximates very nearly to a curve of 
sines, as indeed might be suspected from the equation. 

(To be continued.) 


ON A CONTINUOUS CURRENT INDUCTION 
APPARATUS. 


By F. DE WOLFFERS. 


THE installation of MM. Gaulard and Gibbs on the 
Metropolitan Railway has practically demonstrated the 
possibility of using the induction coil as a means of 
transforming currents of high tension into those of 
low tension, to be utilised for the production of light. 
But although interesting, the apparatus of MM. Gaulard 
and Gibbs embodies no new principles, as induction 
coils have long ago been used for electric lighting pur- 
poses, M. Jablochkoff having employed them for pro- 
ducing the high tension currents required for his 
kaolin incandescent lamp; and, when experimenting 
with his now almost forgotten electric lamp, in which 
the light was produced by a discharge of high tension 
electricity between iridium terminals, Mr. J. E. H. 
Gordon used large induction coils to produce the neces- 
sary current. The employment of induction coils for 
electric lighting is therefore not a novelty, but MM. 
Gaulard and Gibbs maintain that the novel element in 
their arrangement is, that instead of transforming a 
low tension current into one of high tension, they 
transform a high tension current into a low tension 
current ; but this cannot be claimed as a novelty, as 
the fact that a low tension current is generated in the 
thick wire of an induction coil when a current of high 
tension traverses the fine wire, has long been known to 
all physicists. 

As for the practical value of the Gaulard-Gibbs ap- 
paratus, I think with M. Hospitalier that the utility of 
any apparatus necessitating the use of alternating cur- 
rents must be very small, and therefore that these 
induction coils cannot come into extensive use for 
industrial or domestic purposes. : 

But, on theoretically considering the induction coil, 
the question arises,“ Is it absolutely necessary that 


inductional transformers should be actuated by and 
produce alternating currents?” for the action of the 
induction coil is similar to that of the alternating 
current dynamo machines, in which wire coils wound 
upon iron cores are put in motion in magnetic fields of 
alternating polarity. But the modern machines of 
Siemens and Gramme generate continuous currents 
without employing a reversing commutator, and there- 
fore it appears that by utilising the same principles as 
those upon which the Siemens-Alteneck and Pacinotti- 
Gramme dynamos are constructed, a continuous cur- 
rent induction apparatus could be obtained, and in the 
present article 1 will endeavour to demonstrate that 
the induction of continuous currents by means of con- 
tinuous currents must not be regarded as an impos- 
sibility ; indeed, that it will become an accomplished 
fact in the immediate future. 

I will base the following explanations upon the 
Pacinotti-Gramme armature, it being more simple 
than the Siemens-Alteneck. Fig. 1 is a diagrammatic 
representation of a dynamo-electric arrangement, 
similar to the well-known motor of Messrs. Ayrton 
and Perry. It consists of a Gramme ring, R, R, the 
coils of which are connected with the disc-shaped 
commutator, C, C; upon this commutator rub the 
brushes, B, B, which are attached to the axis, A, which 
also carries the field-magnet, N,S. The Gramme ring 
and its commutator remain fixed, while the field- 
magnet and brushes rotate together. 


If the shaft, A, be caused to rotate, the lines of force 
passing between the poles, N, 8, and the iron core of 
the ring, cut the wires forming the coils, thus gene- 
rating currents which are collected by the brushes, B, B, 
or if the brushes, B, B, are connected with a generator 
of electricity, two poles would be induced in the iron 
core of the Gramme ring at positions corresponding 
with the points of application of the commutator 
brushes, these poles would then attract the field-magnet 
poles, N, 8, and cause the field-magnet to move towards 
them; but the movement of the field-magnet also 
moves the brushes, B, B, and as the positions of the 
armature poles coincide with the positions of the 
brushes, the armature poles recede from the field- 
magnet poles as fast as the latter approach them, the 
result being that the field-magnet is set in rapid rota- 
tion. 

From this we see that when two magnetic poles are 
caused to rotate close to a Gramme ring, by mechanical 
means, continuous currents are induced in its coils, 
and are collected by the commutator brushes ; also that 
poles may be induced and caused to rotate in a Gramme 
ring by electrical means. 

Upon these facts I have based the following propo- 
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sition for the construction of a continuous current 
induction apparatus, the principle of which fig. 2 
will help to elucidate. In this figure, R, R, represents 
a Gramme ring provided with a disc commutator, C, C; 
within this ring is placed another, R’, R’, which has 
also a commutator, C’, C’. The axis, A, carries two pair 
of brushes, B, B, and B’, B’. To put the apparatus in 
action, the brushes, B’, B’, are connected by means of 
suitable rubbing contacts, with a suitable generator of 
electricity ; the other pair of brushes, B, B, are con- 
nected by similar means with the electric lamps, 
motors, or other apparatus to be actuated by the cur- 
rent. The passage of the current from the generator 
through the coils of the ring, R’, R’, induces two 
diametrically opposite poles in its iron core. If the 
axis, A, were then rotated, the brushes, B’, B’, would 
move round the commutator, Cc’, C’; this movement of 
the commutator brushes causes the induced poles, N, 8, 
to rotate also, and the rotation of the poles would in- 
duce currents in the wires surrounding the ring, R, R. 
These currents are collected by the brushes, B, B, which 
rub on the commutator, C,c. The mode of action of 
this apparatus is, to a certain extent, similar to that of 
the arrangement illustrated in fig. 1, when the field- 
magnet is rotated mechanically, with this difference, 
that while in one case mechanical energy is trans- 
formed into electricity, in the other the electricity is 
produced by electrical energy, as the power required 
to rotate the brushes is of course quite trifling. 


\ 
\ 
B 
B 
B B 
iN 
PERNA 
¢\ 
\ 
Fie. 2. 


It will be understood that if, instead of using two 
Gramme rings placed one inside the other, only one 
ring were employed, wound with two circuits, and 
provided with two commutators, the action would be 
the same, but the two-ring apparatus could be arranged 
so that the rings would slide one inside the other in 
order to regulate the amount of current induced in the 
secondary coils, which would in many cases be an im- 
portant advantage. Instead of the Pacinotti-Gramme 
the Siemens-Alteneck armature could be used as a 
continuous current inductor, and probably a Siemens- 
Alteneck armature placed inside a Gramme ring would 
form a very efficient arrangement. One of-the rings 
of the apparatus should be wound with fine and the 
other with coarse wire, so that on causing a high ten- 
sion current to traverse the ring wound with fine wire, 
a current of low tension would be induced in the thick 
wire wound on the other ring. 

With an apparatus of this description there can be 
no doubt but that continuous currents of high tension 
could be transformed into continuous currents of low 
tension, which has hitherto been deemed possible only 
by means of accumulators, or by a combination of 


primary and secondary dynamo machines, but the 
method which I have described would effect the 
transformation in the most direct manner, and without 
the intervention of either chemical or mechanical 


energy. 


PLACING TELEPHONE WIRES UNDER- 
GROUND.* 


THE bill to force electric and other wires underground, 
introduced by Senator Daly into the New York Legis- 
lature, having passed the Senate and Assembly, is now 
under the consideration of Governor Cleveland, and it 
is probable that before this communication is printed 
will have been either signed or vetoed. 

It is not thought, therefore, that any statements 
herein contained can affect the subject one way or 
another. Since, however, the same subject will surely 
become, sooner or later, a prominent one in other 
localities, it is hoped that the considerations now pre- 
sented will aid telephone men in forming conclusions, 
and in presenting them when called upon so to do. 

The said bill provides that electric and other wires 
and cables shall be placed below the surface of the 
earth before November, 1885, in cities of 500,000 in- 
habitants and over. It is an example of the willing- 
ness of legislators to interfere with matters which they 


do not understand. 
A distinguished senator comes forward and states 


_ that the thing can be done, and that such an eminent 


electrician as Mr. Edison says so; therefore, the only 
reason that corporations engaged in the prosecution of 
electrical enterprises do not take action in the matter 
is because they are afraid of the expense. This posi- 
tion is scarcely a logical one in view of the fact that 
one great company, at least, has made a bold and ex- 
pensive attempt to overcome the obstacles, electrical 
and mechanical, that obstructed the way, and has also 
ignored the expense, and laid a substantial experi- 
mental subterranean telephonic system in the streets 
of Boston. 

It is a curious but none the less an actual fact, that, 
although patented inventions on the subject of under- 
ground conductors have been without stint, the 
majority of them have been directed either to im- 
provements in insulation, or to mechanical arrange- 
ments. Insulation, of course, must be maintained, 
and is an absolute essential in underground systems ; 
but in these days of first-class gutta-percha, India- 
rubber, kerite, and paraffin, it is not by any means 
extremely difficult of attainment. 

I have, however, very little faith in coal tar, pitch, 
or bitumen, as they have very little insulating power, 
and the durability of wires embedded in them is at 
best doubtful. 

But insulation is almost altogether a question of 
degree, inasmuch as an insulation which is apparently 
impervious to a low tension current, appears to conduct 
very fairly a telephonic current or induced currents of 
high potential. It has also been ascertained by actual 
experiment that an infinitely great resistance is not 
required in telephony, but is rather detrimental, and 
tends to intensify the retarding and prolonging effects 
of static induction. 

People are very frequently heard to say, when re- 
ferring to this subject, that we make “induction” an 
excuse for all our shortcomings. If we are asked why 
we don’t bury our wires, the answer is “ Induction.” 
Why don’t your operators answer calls more promptly? 
“Tnduction.” Why are your lines out of order so fre- 
quently? Well, again, “Induction.” And there is 
no doubt that, with one exception, the unfortunate 
“Hello,” induction is the best abused word in the 
telephonic vocabulary. 

And yet it is an idea not hard to comprehend when 
we set our minds to it. 


* Mr. Thos. D. Lockwood in the New York Electrical Review. 
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Even among our own telephone men, I am afraid 
that many would consider it news to be told that in- 
duction helps them fully as much as it hinders them— 
rather more, if anything. That they could scarcely 
talk plainly over a line 100 yards long, were it not for 
induction. How is that? they will say. Why, simply 
between the primary and secondary coils of the Blake 
transmitter. Nor is this all. Why is it that, by simply 
turning a handle, we can ring a bell many miles 
away, or cause the drop of an annunciator to fall and 
give a signal when we desire to invoke the sweet 
ministrations of the young lady who presides at the 
switchboard. Why? Because magneto-electric induc- 
tion steps in and enables us, by passing a coil of wire 
quickly in front of a magnet, to develop electric cur- 
rents in the said coil, which currents, passing over the 
line, charge the electro-magnets of the annunciator or 
bell, and give the signal. Why is it that, when we 
want to neutralise the return discharge in a duplex or 
quadruplex system, we loop a condenser round the 
balancing resistance? Because, by utilising static in- 
duction, we can collect a charge in the condenser of 
opposite character to that in the line, which, discharg- 
ing at the same time the line discharges, neutralises 
the deleterious effect. We thus see that “ induction” 
in several forms may be utilised to our advantage. Like 
fire, it is a good servant, but a bad master. And no 
matter what the scoffer may say—and only those scoff 
at induction whe know nothing about it—the several 
difficulties which stand in the way of good telephonic 
service as administered over underground lines may be 
stated in the following order :— 

First—Static induction, as exhibited by the effects 
of running the words together, and in some cases, 
where the lines are long or switched on to a long over- 
head line, the conversation seems to be altogether sup- 
pressed. Although this phenomenon was at_ first 
searcely anticipated in telephony, it might have been 
if proper thought had been given to the subject. 

Second—Dynamic induction. The fruits of this vine 
are so well known that it is scarcely necessary to 
enumerate them. The repetition of signals between 
one line and another, so that subscribers belonging to 
one line hear what is going on in others perfectly well ; 
or, if a telegraph line is stretched parallel to a tele- 
phone tine, the telegraphic signals may be clearly dis- 
tinguished by listening at the telephones. 

Third—The mechanical difficulties in the way. 
These comprise the nuisance of digging up the streets, 
of finding voom in the streets amid the labyrinthine 
intricacies of gas, water, steam, and sewer pipes; of 


. finding an entrance into the various subscribers’ 


stations, and last, but not least, the problem of finding 
a practicable way from the central station into the 
conduits, 

Fourth—The difficulty of maintaining insulation, 
which is greater than might be expected, since even in 
corner vaults, working chambers, and manholes, it is 
essential that every wire must be perfectly covered 
with some durable insulator. 

Fifth—The expense. This latter item need not be 
enlarged upon, as every one can understand it. It will 
be noticed, however, that expense is the last item 
which I have mentioned, as being the most inconsider- 
able. Inconsiderable, however, as it may be in relation 
to the other opposing influences which I have 
enumerated, it is by no means inconsiderable when 
viewed alone, it being calculated by the highest 
authorities that the cost of constructing a first-class 
underground system is approximately four times that 
of a similar system overhead. On the other hand, we 
cannot disguise from ourselves that subterranean lines 
possess an immunity from damage due to elemental 
war and from atmospheric troubles, which no pole line, 
however well built, can possibly have. 

It is chiefly this latter consideration which has 
induced telephone companies to seek a way whereby 
wires may be laid beneath the surface of the earth 
without impairing the service. Those who are willing 
to consider the subject impartially can scarcely doubt 
that such is the case, Whatever the faults may be 


which are chargeable against the managers of telephone 
companies, their most outspoken enemies have never 
charged them with a lack of foresight and business 
enterprise. And in view of the wholesale destruction 
of overhead lines during the sleet storms of the spring, 
it would seem reasonable so to charge them, were there 
any practical way of burying wires which was not 
immediately adopted, or at all events fairly tried. The 
expense, therefore, heavy though it be, would be cheer- 
fully borne if a reasonable expectation of good and 
durable service could be indulged in. 

The mechanical difficulties need scarcely be discussed 
here, as the conditions differ so greatly for different 
cities ; but in the city of New York they are so multi- 
plied by the densely populated condition of the earth 
below the surface—several systems of gas-pipe, the city 
water-pipes, a system of steam-pipe, a system of 
sewerage, and in some districts a system of pneumatic 
tubes, being already there. 

It is thus evident that only one plan can be success- 
fully adopted in New York — namely, the subway 
method which obtains in Paris. — 

If continuous vaults could be provided, spacious 
enough for all the conduits and systems of tubing 
required by the multifarious wants of our modern 
civilization, we might hope to successfully combat the 
many obstacles which now stand in the way, and 
oppose all advances towards underground conducting 
wires. 

The difficulties of maintaining insulation need not 
be further discussed here, as the cables now made by 
the principal manufacturers are certainly as perfect in 
that direction as they can well be made, and it is there- 
fore only at joints and connections where trouble is 
likely to ensue. 

The choice of careful, painstaking, and intelligent 
workmen, who understand the value of perfection in 
every little detail, will do much to prevent trouble at 
these points ; and employers will do well to remember 
that such men cannot be obtained without the payment 
of good wages. 

It remains for us to consider the electrical difficulties 
of dynamic and static induction, with their Pandora’s 
box of complications. 

We all know that even when telephone wires are 
strung on poles and cross-arms, with a good ten inches 
between any two, we can often distinguish conversa- 
tions which we know are being carried on over another 
wire. 

Telephone men who have been blessed, or cursed, 
with a telegraphic apprenticeship, can all testify that 
they have, while listening to telephones, read messages 
which have been at the time in the act of transmission 
by Morse on other wires. 

Those of us who have the constantly varying rush of 
the induced currents caused by the proximity of elec- 
trie light wires, are not likely to forget it. 

It may readily be conceived that if lines can so act 
and react on one another when strung a considerable 
distance apart, sometimes the width of a railroad, that 
these effects are much greater when the lines are only 
separated from one another by two thicknesses of 
ordinary insulation. And such is the case. It has 
been found by actual experiment that, when two 
insulated wires are laid parallel for a distance of only 
a few hundred feet, the induction between them is so 
great that it is difficult to tell whether the wires are 
actually crossed or not. Many remedies have been 
proposed for this. One of the most popular methods 
has been to surround each insulated conductor with a 
metal sheath, connected at different points to the 
ground. For short distances this has proved to be 
moderately effectual, but at the cost of distinct articula- 
tion. 

Lately it has been proposed to insulate in turn the 
metallic sheaths, and to connect them together in pairs, 
so as to form a complete closed circuit for the induced 
currents. 

But the only radical remedy is one which has been 
known for many years, and which was patented long 
ago in England by Dr. Werner Siemens ; this remedy 
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is the metallic circuit, consisting of two wires, the out- 
going and incoming wires of the circuit placed nearer 
to one another than to any other wires, so that any 
extraneous conductor, acting inductively upon the said 
metallic circuit will act upon both wires at once, and 
generate opposing currents in them, which currents 
will neutralise one another, leaving the circuit practi- 
cally free from any disturbance whatsoever. 

This plan attains its highest degree of efficiency 
when the two wires of the metallic circuit are twisted 
together. 

If the disturbing element of dynamic induction were 


‘the only one, we can now see that by utilising the 


double conductor we could conquer it, albeit at great 
cost and inconvenience. Cost, because the remedy 
means a complete duplication of every foot of wire 
used ; inconvenience, because it is by no means s0 easy 
to arrange calling and switching mechanicism for 
metallic circuits as it is for grounded circuits, and 
because their general adoption would necessitate an 
almost complete reorganisation of the exchange systems 
and apparatus now in use. 

The disturbances due to electro-static induction have 
as yet scarcely been touched upon. Of late years we 
have been accustomed to hear much of “retardation,” 
and experts, who ought to know better, have talked of 
“induction” and “retardation” as if they were twin 
causes of electrical trouble and annoyance. 

It is about as sensible as if we should call water 
“drowning,” because a prolonged stay under water will 
achieve that result. 

Retardation of electric signals is one of the results of 
electro-static induction, and, if we may say it, one of 
the most depraved results that it is possible to imagine. 

Electricity can only rest on a conductor when that 
conductor is properly insulated, or when it is held 
there by a corresponding charge of electricity of the 
opposite character. The latter condition comes into 
play in the case of the underground conductor. If we 
take a Leyden jar (which, as every one knows, consists 
of a glass jar coated both inside and out with tinfoil), 
and set it on a block of ebonite or paraffin, so that the 
outer coating is completely insulated from the earth, 
we shall find that it will scarcely take any charge of 
electricity at all from the electric machine. If, now, 
we connect the outer coating with the earth, or with 
some conductor in contact with the earth, we shall find 
that the jar is capable of receiving a heavy charge, its 
capacity having been indefinitely enlarged, inasmuch 
as the earth connection is actually equivalent to in- 
creasing the size of the outer coating indefinitely. 

Now, while an insulated underground wire does not 
present an exact equivalent of a Leyden jar, inasmuch 
as it is connected at the ends (if an earth-circuit wire) 
with the earth, still there is considerable resistance to 
pass before the ground is reached, and that gives a fairly 
large capacity. 

One of the oldest and well-known methods adopted 
in cable signalling, to reduce the retarding and pro- 
longing effect of signals, was to send a short pulsation 
of reversed character to neutralise the charge. This 
does not, however, work in telephony. The telephonic 
current most generally used is an induced current, and 
is in reality being reversed continually ; but as the 
pulsations and change is wonderfully rapid, and must 
correspond to the voice changes, which vary some 
thousand times per second, one pulsation follows 
another so fast as to virtually neutralise it before any 
distance is reached or any work done. As a matter of 
fact, the changes occurring in telephony are so rapid, 
and the necessity for the changes of current to copy the 
changes in the sound waves is sogreat, that the slightest 
distortion is detrimental to the proper transmission of 
articular speech. 

It has been found that speech may be electrically 
transmitted over short lines underground, but that, 
when a long overhead line is attached to the said short 
line, it is almost impossible to work either way, but 
that it is more difficult to work from the long overhead 
line to the end of the underground line than vice versd ; 
and this is what might be anticipated, for the long-line 


currents arriving are so enfeebled that they have not 
sufficient energy to overcome the retarding influence 
of the underground length. They, therefore, expend 
themselves in charging the underground conductor, 
whereas currents emanating at the station nearest to 
the underground length are fresh, and after charging 
the line have sufficient vitality to pass to the distant 
end. 

I have no idea that the metallic circuit remedy is 
efficacious against static induction, and the retardation 
resulting therefrom, because the conditions of the 
Leyden jar obtain still more strongly in this case than 
in the case of the ground circuit. Time and experi- 
ment only will enable us to comprehend the best con- 
ditions of underground telephonic working. But we 
know more about it now than we knew two years ago, 
and have more of an idea of the character of the diffi- 
culties in the way than we had then. 

And we know that no amount of legislation per- 
formed in the capital of the state of New York can 
counteract the laws of nature. 

All we can do with our present knowledge is to 
reduce its adverse effects, and there is every proba- 
bility that a mixed system of overhead wires, aeriel 
cables, and underground cables can in many places be 
adopted with a reasonable amount of success. 

Up to the present time the result of underground 
work is certainly not more than one-fourth as good as 
that performed on overhead work, while, as we have 
seen, the cost is over four times as high; so that, all 
things being equal, the commercial disabilities of the 
underground wires are sixteen times greater than the 
overhead wires. 


REVIEWS. 


The Scientific Papers of J. P. Joule, D.C.L., LLD., 
F.R.S. Published by the Physical Society of 
London. London: Taylor and Francis, Red Lion 
Court, Fleet Street. 


The service which the Physical Society have done to 
the scientific world by the issue of this volume cannot 
be estimated too highly. Now that we have all Joule’s 
work so prominently brought to notice, we are lost in 
admiration at the extraordinary skill and mental power 
possessed by the writer of the various papers. ‘To the 
scientific electrician the volume will prove invaluable, 
and will stand second only to the researches of 
Faraday. 


A Practical Treatise on Electric Lighting. By J. E.H. 
GoRDON, B.A. London: Sampson Low, Marston, 
Searle & Rivington, Crown Buildings, 188, Fleet 
Street. 


In the preface of this work, Mr. Gordon re-affirms 
a‘statement of his that “the day will come when gas- 
light will be as obsolete as wooden torches, and when 
in every house the incandescent lamp will have re- 
placed the gas-jet,” and he considers that this is a vision 
of the immediate future. Statements of this kind are 
common, and almost invariably prove false. The 
introduction of gas was to sound the death-knell 
of candles and oil; the telegraph was to entirely 
supersede the penny post; steam was to render 
the employment of horses a thing of the past, and 
so on. What do statistics, however, prove? They 
most conclusively show that there are more candles 
and oil burned, more letters sent, and more horses 
employed than has ever been the case, and the rate of 
this growth has been at least as great as has been the 
increase of the population. The fact that Mr. Gordon’s 
book is issued by Messrs. Sampson Low, Marston, 
Searle and Rivington, is a sufficient guarantee of the 
excellence of the letterpress and the illustrations— 
albeit, the size of the type and the spacing gives the 
work the appearance of containing more matter than it 
actually does. Mr. Gordon’s style of writing, however, 
is such that little, if any, extraneous padding is intro- 
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duced ; the author goes straight to the point at once. 
This is particularly noticeable in the chapter on the 
units. The chapter dealing with electrical measure- 
ments gives descriptions of the earlier instruments of 
Messrs. Ayrton and Perry, and the graded galvano- 
meters of Sir W. Thomson. The Siemens electro-dyna- 
mometer is also described, and the Wheatstone bridge 
is briefly dealt with. In describing various forms of 
incandescent lamps, a large amount of practical infor- 
mation (well illustrated) with reference to the pro- 
cesses of manufacture is given; in fact, Mr. Gordon’s 
book is unique in this respect. Of are regulating 
lamps, only the Serrin, Crompton, and Brush type are 
described. A chapter (written by Mr. Crompton) is 
specially devoted to carbons for are lighting. The 
importance of this subject cannot be too strongly 
insisted upon, and it is doubtful whether at the present 
time sufficient attention has been paid to it. In con- 
sidering the designing of dynamos and their mechanical 
construction, Mr. Gordon shows the application of 
mathematical analysis to machine construction, and 


' several really practically useful rules are given as the 


result ; but we should doubt if much, or any, use would 
be made of the dissertation on the strength of the parts 
of a dynamo which are subject to strains. The author 
points out that high speed dynamos may be un- 
economical, from the fact of their rate of depreciation 
being greater than in low speed machines, this depre- 
ciation causing a loss which would not be counter 
balanced by the extra efficiency. The dynamos des- 
cribed are those of De Meritens, Siemens, Ferranti, 
Gordon, Crompton-Biirgin, Brush, and Edison. The 
Gaulard and Gibbs apparatus is alluded to briefly, and 
its economical value from certain points of view criti- 
cised. Secondary batteries are unhesitatingly con- 
demned ; the author being of opinion that “ the only 
storage apparatus which is worthy the name is a spare 
boiler, full of steam, with a banked fire, and a spare 
engine and dynamo, kept warm, well oiled, and ready 
to start at a moment’s notice.” Mr. Gordon’s work 
bears well comparison with those books on electric 
lighting which have previously been issued; it is a 
book which gives a large amount of information of a 
kind which is much required, and this information is 
given in a very concise form, a point which immensely 
adds to its value. 


A Short Text-Book of Inorganic Chemistry. By DR. 
HERMANN KOLBE, Professor of Chemistry in the 
University of Leipzig. Translated and edited by 
T. S. HUMPIDGE, Ph.D., B.Sc. London : Longmans, 
Green & Co. 


This book is uniform in size and print with Ganot’s 
well-known text-book of physics. The object of the 
writer has been chiefly to give an idea of chemical 
processes, and the most important chemical theories, 
without burdening the same with a large number of 
mere facts. Such facts as are given are so blended as 
to form a continuous narrative. The translator has 
carefully revised the original work throughout, and 
has brought the physical constants up to date. The 
work is especially adapted for students working for 
Intermediate Science and Preliminary Scientific (M.B.) 
Examinations of the London University, though its 
value is general also. 


BOOKS RECEIVED. 


The Practical Telegraphist and Guide to the Telegraph 
Service. By WILLIAM LyNb. London: Wyman & 
Sons, Great Queen Street, Lincoln’s Inn Fields. 

Telegraphy. By W.H. PREECE and J. SIVEWRIGHT. 
Third Edition. London : Longmans, Green & Co. 


— 


Technical Education.—We (Daily News) learn that 
one of the first acts of the Prince of Wales, after the 
resumption of his public duties, will be the opening of 
the City of London Technical College at South Ken- 
sington. 


NOTES. 


Electric Lighting.—The Wanderer, a screw compo- 
site gun-vessel, 925 tons, 750-horse power, has received 
orders to undergo a trial of the new 6-inch breech-load- 
ing rifle-guns, with which the vessel is equipped. The 
Wanderer will leave Sheerness for China as soon as 
the work of fitting her with the electric light is 
complete. 


As the result of crossing between fire signal and elec- 
tric light wires in Louisville, Ky., recently, over 300 
alarm-boxes were wholly or partially destroyed, besides 
placing the central offices in total darkness, the con- 
nections having been melted. 


At the Brighton Town Council, last week, Mr. 
Councillor Berry, criticizing the Pavilion Committee’s 
report, pointed out several payments to Mr. Volk for 
electric lighting, and said he should like to know when 
those charges were to cease. He saw an account also 
of “Siemens Bros. & Co., dynamo machine, £542 15s.,” 
and “J. Every, leather bands, laces, and pulleys, 
£93 Os. 7d.” He understood that the Committee had 
got all it wanted, and he should like to have a return 
in detail of the expenditure,npon the electric lighting 
scheme. Mr. Councillor Saunders explained that the 
amount expended was within the original estimate and 
the sum authorised by the Council. The Gas Com- 
mittee reported that, having received a report from the 
Electric Lighting Sub-Committee with reference to 
supplying electricity for Brighton, it would suggest 
that the Sub-Committee be granted further time for 
inquiries upon the subject. Mr. Councillor Sendall 
moved the confirmation of Committee’s proceedings, 
and said speculative electric light companies were 
beginning to passaway ; private installations were taking 
place largely, and public installations were not. No 
matter what the tenour of the Gas Committee’s report 
when it came up, the attention which the Council had 
given to the matter must result in benefit to the general 
public. Godalming had been lighted by electricity for 
two and a-half years, but it was now practically dis- 
continued ; there, however, it had such an effect upon 
the price of gas that where it previously cost one guinea 
in respect of the public lamps it now cost 13s.4d. They 
need not go far from Brighton to see that it had set 
the gas people earnestly at work, for they had improved 
their business and increased the advantages to be 
derived from gas. 


With respect to the lighting of the House of Commons 
with the eleetric light, during the debate on the Civil 
Service Estimates, on Thursday, Mr. Gray said, since the 
partial experiment had proved satisfactory, he would ask 
whether it could not be extended, and a corresponding 
economy made in the use of oil lamps. Mr. Shaw- 
Lefevre stated that the question of electric lighting was 
now under consideration, the experiments in that 
direction, so far as they had been proceeded with, 
being considered satisfactory. The House would 
recollect that an attempt was made some few years ago 
to light that chamber with the electric light, but it was 
not successful, and probably that system of lighting 
would be applied last to the House itself, though it was 
well adapted to supply the wants of other portions of 
the House. Attempts would be made to light further 
portions of the House. (Mr. Ritchie —By competition ?) 
Not by competition, as it would be difficult to introduce 
another independent system in connection with the 
one, the Edison, which was already established there. 
Later, replying to a remark by Mr. Ashmead-Bartlett, 
Mr. Shaw-Lefevre admitted that the ventilation of the 
ladies’ gallery was not satisfactory, but said the evil 
would be remedied to a great extent by the use of the 
electric light. 


A meeting of the Lighting Committee of the Hull 
Corporation was held last week, Mr. Elam presiding. 
Mr. Alderman Witty said he hoped the committee 
would challenge the council on the question whether 
the electric light should be continued or not. The 
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chairman remarked that the electric light at the Town 
Hall was such a luxury, and so much enjoyed, that, 
without going into all its advantages, he thought many 
would be disappointed if it were not continued. Mr. 
Myers also spoke in favour of its continuance. His 
gas bill was four times as much as it used to be, and he 
had no more lights. 


Among the bills before the Examiner on Monday 
last, was one confirming a provisional order of the 
Board of Trade relative to the supply of electricity for 
lighting purposes to Fulham by the West Middlesex 
Electric Lighting Company, Limited. 

The internal arrangements of the new Parliament 
Building in Berlin, the foundation stone of which was 
laid on Monday, will include the latest scientific im- 
provements in electric lighting and telephonic com- 
munication between all parts of the building. The 
erection of the edifice is estimated to be completed in 
from six to eight years. 

The newspaper department of the Leeds Free Public 
Library was removed last week to the New Municipal 
Buildings near the Town Hall. The arrangements for 
lighting the reading room with electric light are com- 
pleted, and were tried last week, when they were 
found to answer exceedingly well. There are 24 
“ clusters ” or pendants in the news-room, each cluster 
having three incandescent lamps, the 72 lights in the 
room being equivalent to 1,440 candle-power ; while in 
the lending library and museum overhead there are 78 
lights ; in the reference gallery above 67, and in the 
gallery 64. There are tinted glass shades to the lamps, 
for which a uniform sage green hue will probably be 
ultimately determined upon. There are altogether 284 
lamps in the installation, including the two in the 
basement department where the dynamo machines are 
fixed, and which indicate the amount of light given by 
the lamps in the other parts of the building. The 
dynamos, howéver, are powerful enough to work a 
much greater number of lamps should it become 
necessary. The lamps are placed in two distinct 
circuits, which can be switched together, or worked 
separately. The installation, it will be remembered, 
has been carried out by Messrs. Paterson and Cooper, 
of London. 

Speaking at the annual meeting of the members of 
the Gas Institute, on Tuesday, the President, Mr. 
Robert Harris, said the electric light had been proved, 
judging by the moribund companies, that it could not 
compete with gas at the prices that ruled in England. 
Notwithstanding the failures which had taken place, 
gas engineers must not ignore the fact that there was a 
source of artificial illumination which might come into 
competition with gas, and which, doubtless, would find 
its position alongside gas in certain places where its 
peculiar qualities rendered it more suitable. It had 
always struck him that the electric light in the incan- 
descent form was particularly well adapted for use for 
lighting our large ocean-going steamers. The con- 
ducting wires might be laid with great facility all over 
the ship; the lights would be fixed and shielded, so 
that the danger from fire would be reduced to a mini- 
mum ; and, further, ample steam-power would always 
be at hand, to be employed for driving the dynamo 
machines when required. 


It has been decided by the Admiralty, we learn from 
the Portsmouth Times, that the whole of the electric 
head-light apparatus of the Bacchante shall be done by 
the yard officials at Portsmouth. The contractors are 
to supply the dynamo, engine, wire leads to the pro- 
jectors, yard-arm reflectors, lamps, and main switch- 
board, but it remains to be seen, says our contemporary, 
whether they will acquiesce in this arrangement. 


At a meeting of the Redditch Local Board, last 
Monday, a letter was read from Messrs. Milward & Co., 
Birmingham, solicitors to the promoters of the local 
Electric Light Company, asking for permission to 
extend the time of their commencing operations until 
July 1, 1885. The permission was unanimously 
granted. 


An interesting installation of the electric light has 
just been completed at Linden Park, near Hawick, the 
residence of Mr. Walter Laing. A small stream—a 
feeder of the Teviot—runs through the grounds, and 


‘advantage has been taken of this to obtain power 


for producing electricity for lighting the mansion 
and stables. A turbine wheél has been erected 
capable of giving off about eight horse power, but 
as the stream will not in dry weather give nearly so 
much as this, a reservoir, in the shape of a small lake 
of about an acre in extent, has been constructed in the 
bed of the rivulet. The turbine is fixed in a small 
building, and is connected by a short belt with the 
dynamo, which is a Siemens compound self-regulating 
machine, capable of supplying about 70 “ Swan” incan- 
descent lamps of 16-candle power each. From the 
dynamo the conducting wires are carried up to the 
house, partly on posts overhead and partly under- 
ground, branches being taken off to supply the stables 
and the avenue from the lodge. About 100 “Swan” 
incandescent lamps have been fitted up altogether, and 
of these, 70 can be worked at once, and all or any can 
be turned on or off at pleasure. Most of the lights are 
of about 16-candle power, but a few are thirty-two. 
About 80 lights are distributed through the house, 
lighting every portion, no other kind of light being 
provided for. Seven lights are taken up in lighting 
the stables, and twelve outside. These latter are all 
controlled by one switch near the hall door, and can 
either be lighted or extinguished instantly. The dis- 
tance of the turbine and dynamo from the house is 
about 350 yards, and from the house to the lodge about 
400 yards. Very little attendance is required by the 
dynamo machine or turbine, all that is necessary being 
to turn on the sluice-valve admitting the water to the 
turbine when the lights are required, and it is only in- 
cumbent on a man to inspect the machines about once 
in the evening. For stopping the turbine at night, 
when the lights are no longer required, a simple elec- 
trical arrangement has been designed, by means of 
which the sluice-valve can be closed from the house, 
without going down to the turbine-shed. This is done 
by merely touching a handle, and so admits of the 
lights being burned late and put out at any time, with- 
out the necessity of keeping anyone in attendance to 
turn off the water when done with. Mr. Laing is to be 
congratulated, says the Hawick Express, upon being 
the first in this district to show such a complete adapta- 
tion of the electric light for domestic purposes, and the 
abundance of water power at disposal in the neigh- 
bourhood will no doubt induce many others to follow 
his example. The whole of the electrical portion of 
the work was entrusted to and successfully carried out 
by Messrs. J. Edmundson & Co., electric light engineers, 
London. 


The Anglo-American Brush Electric Light Corpora- 
tion, Limited, has obtained an order from Messrs. 
Illingworth & Sons, of Whetley Mills, Thornton Road, 
Bradford, Yorks., to light a portion of their mills by 
means of 16 2,000-candle power Brush are lamps and a 
No. 7 Brush are dynamo, 


Part of the Turin Electrical Exhibition, consisting of 
the salon of Signor Nigra, is being lit by the Corpora- 
tion by means of a D, L Victoria machine, and 100 of 
new Victoria 20-candle power incandescence lamps, 
which, owing to recent improvements in their manu- 
facture, are said to be of great durability and equality. 


The Corporation’s agent in Germany, Herr Plewe, of 
Berlin, is about to light the Hygienic Exhibition in 
that city with plant sent out from London. 


A Colonial Government has just received to order 
one of the Victoria D, L 125-light machines manufac- 
tured by the Anglo-American Brush Electric Light 
Corporation, Limited. The field magnets of the above 
machine are wound on a system devised and patented 
by Captain P. Cardew, R.E., of Chatham. It is s0 
arranged that the dynamo can be used for working arc, 
incandescence, or search lights, and by means of a 
simple switch-board on the machine the coils can be 
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connected, so as to allow four powerful are lights being 
worked in parallel, or if only three, two or one be 
required it can be done economically, owing to the 
method of winding. The arrangement also permits of 
any of the arc lamps being run independently of each 
other. Should the machine be required to feed a 
single search light of 25,000-candle power for naval or 
military purposes, a simple alteration of the switch, 
effected in a moment, will enable this to be done. The 
machine will also maintain 125 of the Victoria 20- 
candle power 60-volt lamps, and, being self-regulating, 
any number of these lamps can be put out and in, at 
will, while the machine runs at its normal speed. 
From the foregoing it will be seen that, by the system 
of winding devised by Captain Cardew, it is possible to 
run are and incandescence lamps, in parallel, simul- 
taneously and with economy. 

House-to-House Electric Lighting —On Wednesday 
last a number of gentlemen were invited by the South 
Eastern Brush Electric Light Company to inspect the 
B.T.K. system of electric lighting at Colchester. We 
referred to this matter last week in a brief note de- 
scriptive of the methods employed, and we hope to be 
able in our next issue to deal fully with the subject. 
At present we have only space to say that the chairman 
of the company, Sir Michael Kennedy, met the visitors 
in the Colchester Town Hall and briefly expatiated on 
the system, stating that he looked upon the day in 
question as marking an epoch in the history of electric 
lighting, and congratulating the authorities of Col- 
chester upon being able to claim for their town the 
honour of being the first place in which house-to-house 
lighting to any extent had been installed, and in having 
done more than any other town towards making elec- 
tric lighting commercially successful. The manager 
of the company, Mr. Geo, Offor, then read a short 
paper, first of all calling attention to the kindness ex- 
perienced from the mayor and other officials of Col- 
chester, and then showing, by a certain method of 
calculation, that the company could, on the plant for 
2,200 incandescence lamps, work at a profit of 14} per 
cent. Should this prove to be the case, the share- 
holders of this company have cause for self-congratu- 
lation, but we fear that Mr. Offor’s estimate of 10 per 
cent. for depreciation will not by any means be suffi- 
cient, especially where accumulators form the chief 
portion of the plant. A desultory discussion ensued 
to no particular purpose, and the visitors were after- 
wards entertained at luncheon, during which the 
Mayors of Colchester, Brighton, and Dudley all spoke 
in high terms of the benefits of electric lighting, and 
of their determination to use every endeavour to 
further the progress of this industry in their respective 
towns. It remains to be seen, however, how far this 
important experiment will prove a success. The in- 
stallation is not yet in active operation, and only a few 
lights were shown on Wednesday. In the meanwhile 
the company has our best wishes for the complete 
realisation of its sanguine expectations. 


Telephony in Russia,—The application of the Bell- 
Blake telephonic apparatus on the St. Petersburg and 
Moscow line has proved most successful. Some very 
interesting experiments have been made, and, notwith- 
standing a distance of 300 versts, the communications 
interchanged were perfectly clear. 


The Post Office and the Telephone.—The Edinburgh 
Chamber of Commerce has petitioned the Postmaster 
General for “such facilities as will encourage and 
develop the telephonic system, without unduly inter- 
fering with the revenue of the department.” The 
Edinburgh Courant, of June 5th, gives a long article 
upon this subject, from which we extract the following 
remarks :—“ The telephonic exchange system was in- 
troduced into this country by private enterprise, but 
before it had had time to establish itself in public 
favour, the exclusive control of all forms of telephonic 
intercommunication was claimed by the Post Office 
department in virtue of the Telegraph Acts. Licenses 


were granted by the Government to the companies, and 
under these the business has since been conducted. 
The main features of these licenses are that a 
royalty of 10 per cent. upon the gross receipts of the 
business is paid to the Postmaster-General, and that he 
has control of the companies’ operations even in matters 
of detail. From the day the compromise was con- 
cluded, nothing but the most vexatious, frivolous, 
factious interference of every kind has characterised 
the actings of the department. The areas within which 
telephonic exchanges were allowed to be established 
were ridiculously restricted. As arule,a circle of from 
three to four miles radius is the largest scope which 
has been anywhere allowed. In a certain limited 
number of cases permission has been granted to run 
lines under what is called “ultra-radial” license, but 
only subject to an additional royalty of 2} per cent. 
upon the gross rental. In every single case in 
which a Government telephonic exchange has been 
established, with the solitary exception of Newcastle- 
on-Tyne, where a moderate success has resulted, the 
experiment has been a total failure. On the other 
hand, notwithstanding the restrictions under which 
the business is conducted, there is no instance of a 
telephonic exchange carried on by private enterprise 
being otherwise than a success. ‘There are towns, 
moreover, desirous of having telephonic commu- 
nication, and in fact urgently pressing to be allowed 
to possess it, and which are debarred simply because 
of the practical refusal of licenses to which we 
have referred. The strangest restriction of all is 
this: the general public, in whose interest Mr. 
Faweett tells us he is acting, is absolutely pro- 
hibited from using any telephonic exchange. The 
companies are willing, and indeed anxious, to establish 
calling stations—that is to say, places to which any 
one could go, and on payment of a few pence converse 
for, say five minutes, with any one who was in connec- 
tion with the system. The applications have, one and 
all, met with refusal; and while, in almost every 
country where the telephone has been introduced, the 
public has been considered and this facility provided 
for them, here alone the door is shut, and only those 
who are annual subscribers can use the telephone at 
all. We regret that the Chamber of Commerce did not 
see its way to make its petition much more specific in 
its indication of what was needful, and more pointed 
in its demand for the withdrawal of restrictions.” 


United Telephone Company, Limited, v. London and 
Globe Telephone Company, Limited,—In the Court of 
Chancery, on Tuesday, before Vice-Chancellor Bacon, 
Mr. Moulton, Q.C., appeared on behalf of the plaintiff 
company for leave to administer interrogatories in an 
action pending for infringement of the Edison tele- 
phone patent. The interrogatories were to ascertain 
whether the defendants, or others on their behalf, had 
not at some date since the 29th July, 1882, manufac- 
tured, or caused to be manufactured by Messrs. Har- 
rison, Cox, Walker & Co., and by Wells, of Antwerp, a 
certain number of transmitters, and whether or not 
they were of the description known as “ Hunning’s 
transmitter ;” further interrogatories related to other 
transmitters in the possession of the defendants, some 
protected, and some not, by the Attorney-General’s 
fiat. His Lordship gave leave for the administration 
of the interrogatories in a modified form, to relate only 
to those instruments supplied by the two firms named 
above. 


The New Atlantic Cable—The steamer Faraday, 
employed in laying the new Atlantic cable, arrived off 
the Lizard from Dover Bay, Novia Scotia, at 11 a.m. on 
Tuesday. 


Canadian Telegraph Lines.—The annual report of 
the Minister of Public Works of the Dominion of 
Canada submiited to Parliament, contains statistics 
showing that so far as government management of 
telegraphs is concerned, a very unfortunate result has 
been reached. The lines built have cost nearly 
$800,000. The expenditure last year was $55,000, 
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while the receipts were only $27,000, showing a loss 
of over 50 per cent. 


Telegraph Receipts.—The receipts into the Exche- 
quer upon the Telegraph Service, from the 1st April to 
7th June, 1884, amounted to £280,000 against £275,000 
received between Ist April and 9th June, 1883. 


Telegraph Appointments.—In the House of Com- 
mons, on Thursday, the 5th inst., in reply to Mr. Gray, 
Mr. Fawcett stated that admission to the situation of 
female telegraph learner in London is by no means of 
open competition, but the next vacancies which occur 
in the class of female telegraph learner in Dublin will 
be recruited by open competition. 


Conference of Telegraph Clerks.—At Birmingham, 
at the annual conference of telegraph clerks, it was 
decided to again bring the question of Sunday pay 
before the Postmaster-General, great dissatisfaction 
existing in consequence of the system by which clerks 
in the provinces are called upon to perform Sunday 
duties gratuitously, whilst those in the London office 
receive overtime pay. 


Henley’s Telegraph Works Company.—The secre- 
tary of this company intimates that the City offices, 8, 
Draper’s Gardens, and the works at North Woolwich 
are now placed in telephonic communication. 


Primary Batteries.—In reference to Mr. Probert’s 
recent paper on this subject, Messrs. Laing, Wharton & 
Down send us particulars of the installation put up for 
Mr. Holmes at the Society of Arts’ meeting. The 
lamps were 47 in number, of the high-resistance 12- 
candle power pattern, working with an E.M.F. of 
50 volts ; some of them were of a new type and excep- 
tionally economical, taking only -42 ampére, but the 
others required -75 ampére. They were put in various 
kinds of ornamental and useful fittings, pendants, 
brackets, and standards, arranged round the room, the 
cells, 33 in number, being in the basement, and each 
occupying a floor space of 4” x 13". The battery 
worked admirably, as the lamps clearly showed, and as 
has been the invariable experience of the firm in the use 
of it, although, of course, as to expense, they would not 
like to draw comparison between zinc and coal. 

Lecture.—On the 15th ult., Mr. A. Reckenzaun, C.E., 
delivered a lecture on “Electricity, its Application to 
Public Works and Buildings, Motive Power, &c.” 
before the members of the Clerks of Works Associa- 
tion, at St. James’s Hall. The lecture was illustrated 
by 40 distinct experiments and diagrams, and are and 
incandescence lamps were employed for illuminating 
the Hall, A number of gentlemen asked questions at 
the conclusion of the paper, to which Mr. Reckenzaun 
ably and satisfactorily replied. We may add that the 
complete lecture, with the discussion, is published in 
the “Journal of the Clerks of Works Association ” for 
June 2nd. 


Faure Electric Accumulator Company, Limited.— 
A petition for the winding up of this company has 
been presented by Sir Charles Clifford, Messrs. W. W. 
Duncan, C. S. Greenfell, W. D’Oyly, L. A. Solomons, 
and Harcourt Turner, contributories of the company. 
The petition is directed to be heard before Vice- 
Chancellor Sir James Bacon on Saturday, June 14th. 


The Health Exhibition——The Society of Telegraph 
Engineers and Electricians will take part, with other 
bodies, in the conferences in connection with the Inter- 
national Health Exhibition. Mr. W. H. Preece, F.R.S., 
is amongst those announced to lecture on subjects 
having reference to the “ Dwelling-house.” 


In re Simeon Chas. Hadley.—On Saturday, before 
Mr. Registrar Brougham, an application was made for 
a receiving order of the estate of Mr. Alderman Hadley, 
a bankruptcy petition having been presented against 


him by Mr. Henry Russell, of the Hanover Square 
Club, a judgment creditor for £3,537 6s. The debtor 
was described as of 5, Knightrider Street, and was the 
senior alderman on the role for Lord Mayor last year, 
and whose non-election by the Court of Aldermen 
caused so much controversy. Mr. Hadley will also be 
remembered as being concerned in the cable scheme 
connecting Spain with America vid the Azores. The 
amount of liabilities did not transpire. Upon the 
application of Messrs. R. G. Marsden and Wilson his 
Honour made the receiving order, no opposition being 
offered by Messrs. Gasquet and Metcalfe, who appeared 
on behalf of the debtor. The meeting for public 
examination was fixed for July 18. Mr. Hadley re- 
signed his seat on the Court of Aldermen on Saturday. 


The Hammond Electric Light and Power Supply 
Company, Limited,—This Company notifies that it 
holds Messrs. Wright & Mackie’s patents for glass-blow- 
ing by machinery, and for improvements in connection 
with the manufacture of incandescent lamps, and that it 
will take proceedings against anyone infringing these 
patents in the United Kingdom, Europe, the United 
States, or the Australasian Colonies. 

Magneto and Dynamo-Electric Machines,—We have 
received a copy of the second edition of the paper on 
magneto and dynamo-electric machines, read before the 
meeting of the Institution of Civil Engineers of Ireland, 
December 7, 1882, by Mr. J. Angelo Fahie. That the little 
work is appreciated is evident by the necessity fora 
second edition, the first being favourably taken up by 
the public. Its success may partly be attributed to the 
popular manner in which the subject is treated, assum- 
ing, as it does, no special knowledge of electrical 
science on the part of the reader, and partly owing to 
the general interest which has been aroused during the 
past few years in connection with the wonderful 
development in the various applications of electricity. 
In the present edition notice is taken of several modifi- 
cations in some of the machines described—notably the 
Edison dynamo, which has undergone material altera- 
tion under the guidance of Dr. Hopkinson, whereby its 
commercial efficiency is considerably improved. In 
the Gulcher and Biirgin machines, also, improvements 
have been suggested in practice. Particulars of the 
*“ Gordon,” “ Ferranti,” and “ Victoria,” machines will 
be found in this edition, and there are also added some 
details of the Portrush Electric Railway. 


London and Derby Electric Wire Company, Limited, 
—aA petition has been presented to the Court for the 
winding-up of this Company, by Alfred Sohier Bolton, 
Francis Seddon Bolton, Thomas Bolton, Charles Bolton 
Toller, and George Rathbone, of Oakamoor Mills, 
Stafford, and Birmingham, creditors of the company. 
The petition is directed to be heard by Mr. Justice Kay 
on the 21st instant. 


The Philadelphia Electrical Exhibition, — One 
special and admirable feature in this exhibition is 
that there will be no awards or premiums, and it 
is to be hoped, says the 7mes, that this sensible reso- 
lution will do much to put an end to the wholesale 
showering of medals and prizes in the exhibitions of 
the present day—prizes which are no test of merit 
and which are given so indiscriminately that much of 
the real use of an exhibition is destroyed. 


International Telegraphic Orders,—lIt is stated that 
a Convention for the establishment of a new system of 
telegraphic postal orders has been agreed to between 
the French Government and that of the Grand Duchy 
of Luxembourg. The payee receives at his house an 
advice by telegraph, to the effect that the money due 
to him will be paid on application to the postal 
authorities. 


Damaging Telegraph Wires. — Two men named 
Hodgson and Lee were find £5 and costs, with an alter- 
native of two months’ imprisonment, at Keighley, 
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Yorkshire, last week, for damaging telegraph posts and 
wires by throwing: stones. 


Law and Practice Relating to Patents.—We have 
received a little work by Mr. T. J. Handford, who has 
frequently contributed acceptable information to our 
pages respecting Patent Laws, entitled, ‘‘ Notes on Law 
and Practice Relating to Letters Patent for Inventions 
in the United Kingdom,” which will be found a useful 
companion to the Patent Rules, giving valuable informa- 
tion in a simple and brief form ; it may be obtained at 
the Patent Office, Sale Branch, 38, Cursitor Street, 
Chancery Lane. 


Post - Office Policy in Victoria.— Mr. Berry, who 
retires, has decided to leave to the new Postmaster- 
General the consideration of the questions of reducing 
the price of telegrams and the proposed purchase of 
the telephone system. 


Dundee Mechanical Society,—The inaugural address 
of this society was delivered on the 5th inst. to a large 
audience, by Professor J. A. Ewing, who took for his 
subject the “ Recent Progress in the Practical Applica- 
tions of Electricity.” After tracing the development of 
the dynamo machine from the time of Faraday’s funda- 
mental discovery, the lecturer discussed at length 
the question of electric lighting. It was pointed out 
that the jute and linen mills of Dundee formed a field 
in which electric lighting could be introduced with 
advantage. A calculation was given of the cost of 
lighting a mill with 500 20-candle incandescent lamps, 
from which it appeared that, provided the requisite 
power could be obtained from existing engines without 
other outlay than the cost of the extra coal thereby 
consumed, the price for electricity would be almost the 
same as the price of an equivalent light from Dundee 
gas. In this estimate the interest on and depreciation 
of the electric plant was taken account of, as well as 
the renewal of lamps, coal, oil, and attendance. But 
while the cost would be nearly the same, the 
difference in health and comfort to the workers would 
be immense. Moreover, the ease with which electric 
lamps could be put just where they were wanted would 
enable the same total amount of light to be more 
advantageously disposed. As an example of this, Pro- 
fessor Ewing cited the case of spinning-frames, in 
which with gas-light the quick detection of a broken 
thread was difficult. A mill-manager had told him 
that the out-put of the frames was seven per cent. less 
during the winter months, when gas was used, than 
during the summer months, and his informant as- 
cribed this to the difficulty of seeing the threads in 
gaslight. The lecturer suggested that a possible 
remedy, worth trial at least, would be to put electric 
lamps inside the frames, so that the threads would 
show as dark lines on a bright ground. 


Muirhead v. Direct United States Cable Company, 
Limited,—This case came before Mr. Baron Huddleston 
on Thursday. Mr.Webster, Q.C., for the plaintiff, stated 
that the latter, with his brother and a Mr. Taylor, had 
invented a system of telegraphy whereby it was possi- 
ble to send double the number of messages that the 
ordinary simplex system would allow of. An agree- 
ment was entered into with the defendant company, 
whereby the latter acquired the right to use the 
plaintiff's duplex system, for which they agreed to pay 
him £2,000 per annum as long as the system operated 
satisfactorily. In April, 1882, faults having occurred 
in the defendant company’s cable, the use of the duplex 
system was discontinued, and the liability to the 
continued payment of the £2,000 per annum dis- 
puted. Mr. Webster read the articles of the agree- 
ment, and argued that the discontinuance of the 
payment was to be consequent on the failure of 
the plaintiff’s system, which, however, had con- 
tinued to work satisfactorily for some years, and 
not upon faults in the company’s cable, whereby 
the duplex system could not be applied. Mr, 
Finlay, Q.C., contended, on behalf of the defendant 


company, that the plaintiff’s system had failed to 
operate satisfactorily in connection with their cable, 
which was now in working order, and transmitting 
messages by the simplex system. Admitting the exist- 
ence of faults in the cable, it was unreasonable to 
expect the company to incur an outlay of from 
£40,000 to £80,000 to repair them solely to adapt 
the cable to the duplex system. Professor Jamieson, 
F.R.S.E., Principal of the College of Science and 
Arts, Glasgow, was called and explained the work- 
ing of the duplex system, which he stated was a 
mere mechanical arrangement, and had nothing to do 
with the cable except that it was arranged so as 
to balance its resistance and capacity by the formation 
of an artificial cable. It had always worked satisfac- 
torily with cables in good order. Having regard to 
returns of tests which he had examined, he believed it 
to be the fault of the cable and not of the duplex system 
that the latter had been unable to be applied since 
April, 1882. Mr. John Muirhead detailed the cireum- 
stances of the application of the duplex system to 
the defendant company’s cable, and stated that it 
had worked satisfactorily until the occurrence of a 
fault in the cable, which they had tried to remedy by 
endeavouring to imitate in the artificial cable the faults 
existing in the real one; the faults in question, were, 
however, very serious, and such as would have been 
repaired by any ordinary cable company, and the ex- 
periments, which were altogether outside the duplex 
system, did not succeed. This was substantially the 
evidence taken, but it was stated that a “ pool” agree- 
ment existed btetween the defendant company and 
other Atlantic cable companies by which profits were 
shared in proportions irrespective of the number of 
messages transmitted by each. The hearing was not 
concluded when the Court adjourned. 


A Phenomenon of Electrolysis.—Dr. G. Gore, F.R.S., 
recently announced to the Royal Society that he had 
found that on passing an undivided electric current 
through a series of portions of the same metallic solu- 
tion, cathodes composed of different metals of equal 
amounts of immersed surface, required currents of 
different degrees of density to cause deposits of the 
same metal upon them, and that the differences in 
some cases were considerable. Another singular cir- 
cumstance was also observed, viz., that the cathode 
which most readily received a deposit was frequently 
the one composed of the same kind of metal as that 
which was being deposited. 


Exhibition of Inventions, 1885,—The first division 
of the Exhibition of Inventions, to be held at South 
Kensington in 1885, will comprise apparatus, appli- 
ances, processes, and products, invented or brought 
into use since 1862. His Royal Highness the Prince 
of Wales, the President, has nominated the following 
gentlemen to form the Executive Council :—Sir 
Frederick Bramwell, F.R.S., chairman ; the Marquis of 
Hamilton, vice-chairman ; Sir Frederick Abel, Mr. I. 
Lowthian Bell, Mr. Edward Birkbeck, M.P., hon. 
treasurer ; Sir Francis Bolton, Sir Philip Cunliffe- 
Owen, secretary ; Professor Dewar, Mr. Joseph Dicken- 
son, Sir B. T. Brandreth Gibbs, Sir George Grove, Mr. 
Edward W. Hamilton, Mr. Harry Jones, Mr. W. H. 
Preece, Sir Edward James Reed, M.P., Professor W. 
Chandler Roberts, Mr. John Robinson, Mr. John 
Stainer, and Mr. R. Webster. 


The Lartigue Balance Railway.—A correspondent of 
the Times describes the single rail system, invented by 
M. Lartigue, and says it is time it should receive 
scientific notice this side of the Channel. The railway 
was first shown with electricity as the motive power at 
the Palais de I’Industrie this spring. Messrs. Siemens 
supplied a very effective electrical motor, which, 
attached to light cars running on grooved wheels over 
a single bar of iron suspended about three feet from 
the ground, drew along goods and passengers in a very 
satisfactory manner. The system is said to be much 
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cheaper in material, in working, and in the rapidity 
with which it is constructed, than any other. Itis now 
under the consideration of the French Government asa 
system especially suitable for military purposes. Along 
the iron standards, 3 ft. or 4} ft. high, runs an iron bar, in 
which is enclosed and protected a telegraphic wire. The 
electric locomotive machine of Messrs. Siemens is 
divided into two parts, disposed and balanced on either 
side of the rail, following thus the general principle of 
the system. 


Underground Wires in New York,—The New York 
klectrical World, in a recent article upon this subject, 
says that the reports of the sub-committees in that 
city respecting the problem of underground wires, 
admit that the wires can be conducted under ground, 
but the only practicable device to accomplish the pur- 
pose would be a subway or tunnel large enough to give 
workmen access to the wires at any time, and, after 
remarking upon the change of front on the part of one 
or two of the vehement advocates of underground wires 
consequent upon these reports, the Electrical World 
continues :—“It is about time that a stop was put to 
the practice of ripping and tearing up the roadways 
every other month or oftener, but if all the electric 
wires are to be buried, in the present condition of 
things, the streets must be in a chronic state of disre- 
pair. Ten years ago there were only the telegraph 
wires to be considered, now there are as well telephone, 
time, messenger, fire alarm and electric-light wires ; 
and ten years hence there will probably be as many 
more applications, each requiring its own set of wires. 
Moreover, the number of buildings to be connected is 
largely on the increase, adding proportionately to the 
possibilities of damage to wires and disturbance to the 


thoroughfares.” 


Damage by Lightning—A severe thunderstorm 
visited Winnipeg, Man., on May 4, states the New York 
Electrical World. The lightning struck the telephone 
wires, burned: off the insulation of nearly all the 
350 wires leading into the exchange, and set fire to the 
inside of the roof of the cupola. In the operating room 
the wires had been disconnected, and nobody was hurt 
there, but two of the ladies at work were badly 
frightened. The damage amounted to about $300. 


Electric Bells.—Messrs. Weedon & Irish, of Sun- 
derland, have forwarded to us one of their patented 
portable electric bells. The bell is mounted at one end 
of a cylindrical brass case, which contains a wooden 
cylinder screwed to the end of the outer case, upon 
which the bell is attached. Two small battery cells 
are fitted inside the wooden cylinder, and revolving 
freely over this is a tin reel, which carries about 
18 yards of connecting wire. From one end of the reel 
projects a shaft, to which, on the outside of the contain- 
ing case, the handle for winding the cord is fixed. 
This handle is hinged, so that it answers both for wind- 
ing up the wire or for suspending the whole apparatus. 
The entire combination, which appears to be a useful 
one, is very compact, but we would draw the attention 
of the makers to the fact that the sealed batteries 
employed, like those in many other small and portable 
instruments, are not to be depended upon for any 
length of time, even with moderate usage only, and 
that attention might well be devoted to some improve- 
ment in this department. 


A Barometrical Electric Alarum,—Mr. 0. H. Chris- 
tensen, of West Cowes, has, we learn, patented an 
invention which consists of an adaption of electricity 
to barometers in such a way that when a fall takes 
place the instrument itself sounds the alarm. With 
the aneroid barometer the index, which is set by the 
observer, is placed below that indicating the pressure 
of the atmosphere, and when a fall takes place the two 
come in contact, and an electric circuit is formed, 
which causes the aJarum to ring until the circuit is 
again broken by the separation of the indicators. 


Companies’ Shares.—A group of three lots, twenty 
per lot, of £1 preference shares, 10s. paid, in the Tele- 
phone Company of Ireland, were offered at the sale of 
the Stock and Share Auction and Advance Company, 
on Thursday, and £30 was bid for the whole, no imme- 
diate sale, however, taking place. Shares of the River 
Plate Telephone & Electric Light Company were 
readily disposed of at £4 10s. each. 


NEW COMPANIES REGISTERED. 


Westminster Syndicate, Limited,—Capital £3,000, in 
£1 shares. Registered office, 22, Chancery Lane, W.C. 
Objects : To subscribe to companies formed for con- 
structing and working submarine and underground 
telegraph or telephone cables, and other articles, in the 
construction of which India rubber, gutta percha, 
analagous gums, or alloy, or any preparation thereof, is 
used. Signatories: H. D. Poole, 33, Chancery Lane; 
R. E. Mudge, Nunhead; E.. Jose, Hornsey ; R. Poole, 
33, Chancery Lane ; C. Leedwood, 17, Highgate Road ; 
H. W. Poole, Hadley, Barnet ; R. Werner, 22, Limburg 
Road, Battersea Park. Directing qualification, 125 
shares ; remuneration, 10 per cent. of the net profits. 
Registered 6th inst. by Poole & Co., 33, Chancery Lane. 


Railway and Domestic Electric Lighting Company, 
Limited.—Capital £6,000 in £100 shares, of which six 
are to be issued to the Electric Company, Limited,as fully 
paid, and 30 to the remaining vendors also as fully paid. 
Objects: To enter into contracts for electric lighting, 
and to supply electric apparatus generally ; also to carry 
out an agreement, dated 16th ult., between the Electric 
Company, Limited, of the first part; G. C. Vincent 
Holmes, F. Eustace Burke, and J. O. Byrne, of the 
second part; and A. E. Tarry (for the company) of the 
third part. Signatories: P. P. Moseley, SL Warwick 
Road, Earls Court, 2 shares; C. T. Stewart, Welling- 
ton, Surrey, 5 shares ; J. Leslie, J.P., Anerley, 1 share ; 
E. Rabjohns Moxey, Cardiff, H. E. Collins, Cardiff, 
1 share ; T. Cory, Skelty, near Swansea, 2 shares, and 
H. O. Fisher, Cardiff, W. Thomas, M.E., Aberdare, 
J. L. Thomas, M.E., Aberdare, and R. Bird, Cardiff, 
1 share each. The signatories are to appoint the first 
directors. Qualification: 1 ordinary share, or £100 
stock. Mr. George Charles Vincent Holmes is ap- 
pointed consulting electrician to the company for five 
years. Registered 10th inst., by Soames, Edwards and 
Jones, 58, Lincoln’s Inn Fields. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 

Maxim-Weston Electric Company, Limited.—The 
annual return of this company, made up to the 16th 
ult., was filed on the 5th instant. The nominal 
capital is £250,000, in 500,000 shares of 10s. each, of 
which 200,000 are allotted and are paid up. As com- 
pared with the last return, the paid-up capital shows a 
decrease of £72,497 10s., but the amount recorded then 
included £72,000 credited as paid-up. Shortly after 
the 1883 return was filed the nominal capital was 
increased by the addition of 327,500 shares of £1 each, 
but recently it was reduced to £250,000 in 10s. shares, 
which was effected by cancelling what had been lost 
or is unrepresented by available assets to the extent of 
10s. per share, and by reducing the value of all shares 
to 10s. each. 

Electric Motor Syndicate, Limited.—An order of the 
Chancery Division of the High Court of Justice was 
filed with the documents of this company on the 4th 
instant, directing that the voluntary winding-up of the 
company be continued under the supervision of the 
Court, and ordering that the costs of the petitioner, Mr. 
Alex. Browne, of Leconfield, Highbury New Park, be 
paid out of the assets, subject to the approval of the 
taxing-master of the Court. 

Brixton District Electric Light Supply Company. 
—An agreement, dated 23rd ultimo, was filed with the 
documents of this company on the 31st ultimo, and 
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regulates the purchase of the business and plant of the 
Fyfe-Main Electric Works, Brixton, the consideration 
being £5,000, payable in cash or paid-up shares, or 
partly in each, at the discretion of the directors. The 
vendor (Mr. A. L. Fyfe) is appointed general manager 
at a commission of 30 per cent. of the net profits 
remaining in each year after payment of 6 per cent. 
dividend. 


Change of Office. —The office of the Simplex Electric 
Light Plant Company is removed to Valley Mill, 
Eccles, near Manchester. 


LATEST QUOTATIONS. 


Autho- Closing 
rised Share. Na: . |Quotatns,| Business 
Issue. = nae June 12. Done. 
ELECTRIC LIGHT. 
40,000 | 10 /Anglo-American Brush Co. ..........+. 8 2 
Do. Sr 10 4 
30,000 5 |Australasian E. L., Power & Storage Co.) 33 
24,900 | 10 | British Insulite Co., Ld., “A” 6 
000 5 Western Electric Light & Power 24) 
24,980 5 |Hammond Elec. Lt, & PowerSply. Co.) - 
40,000 5 |Indian & Ori. Electl. Storage Wks. Co. 
1 /Maxim-Weston Elec. Lt. & Power Co. . 1 
100, 5 |Metrop. Brush Electric Lt. & Power Co.) 3 a 
40,000 5 |Pilsen-Joel & Gen. Elec. Lt. Co. ........ 
20,000 5 |S. African Brush Elec. Lt. & Power Co. 2 a . 
100,000 5 (Swan United Electric Light Co., Ld. .... 3 i- 2 
TELEGRAPHS. 
1,892,480/.) Stk. |Anglo-American, Limited .............. 100 | 314- 324! 32 
Stk. |" Do. Pref. ) Def. receiving no div. until] 100 57$| 575. 7 
2,553,7600.) Stk, Xo. Def. {6 p.c. paid to Pref....... 
130,000 | 10 Brazilian Submarine, Limited .......... 10 | 9%- 108) 100 
6,000 | 10 Do. 10 per cent. Preference ..| 10 | 16$- 17 
13,000 | |Direct Spanish, Limited ................ 
10 10 per cent. Preference 10 | 14}- 143 
100 20 |Direct United States Cable, Ld., 1877. ..| 20 | 9}- 10 93. 43 
0007.) 100 Do. _ 6percent. Deb., repayable 1884) 100 | 98 -102 
$80,000 | 10 |Eastern, Limited . . 10 | - 104) 
10 Yo. 6 percent. Preference...... ..... 10 | 133-1 
200,000 100 do. 5 do. Debs., repayable Aug. 1887} 100 | 102-105 
,0002.) 100 ro. 5 do. do. Aug. 1899) 100 | 103-107 
500,000 | Stk yo. 4 do. Debenture Stock ........ 100 | 95 - 97 
250,000 0 tern Exten., Australasia & China, L.| 10 | 14-114) 115 
320,0007.) 100 6p. ec. Debs., repayable Feb. 1891} 100 |108- 111 
50,0007.) 100 | Do. 5p. (Aus. Gov. Sub.) Deb. 1900] 100 |i04- 107 
140,0002.| 100 do. 0. reg., repayable 1900..| 100 |104- 107 
00,0007.) 100 Do. per gout, 1008 100 1 
Eastern & Sou can, Ld., 5 p.c. 
550,0007, 100 { Mort. Deb. Re. redeemable 1 Jan. 1900 100 |193- 106 
100 Do. 0. 0. To Bearer. | 100 |103 -106 
20,050 10 German Union Telegraph & Trust, La.| 10] 
10 |Globe Telegraph & Trust, Ld. .......... 10 at: 
6 per cent. Preference .... 0 | 12}- 12 
100,0007.| 100 Do. 5 percent. Debentures ..| 100 


Do. 5 per cent. Debentures | 100 -105 
81,200 10 |India-Rubber, Gutta-Percha,& Tel. Wks.| 10 | 21 - 22 
Do. 6 per cent. Debs., 1886 .... 


100 |100 -103 

18,000 | 25 |Indo-European, Limited 25 | 31 
40,000 10 |London Platino-Brazilian, Limited 10 3 
100,000 | 100 Do. percent. Debentures 100 | 100-102 
12,000 | 10 [Mediterranean Extension, Limited ....| 10] 

3,200 10 do. 8 per cent. Preference ....| 10 | 2- 4 

Stk. |Submarine 100 -160 | 
75,000 1 Do. Scrip 1 

4,200 | Cert. [Submarine Cables Trust 100 -102 
37,350 12 /Telegraph Construction and Mainten.| 12 | 323- 333) 393 
150,000 | 100 Do. 6 per cent. Bonds, 1889 ..| 100 |107 -109 | 109 
186,750 Do. 2nd Bonus Trust Cert. |. 23) 1g- 1 
30.000 | 10 |West Coast of America, Limited ...... 10 of: 6 
150,007.) 100 Do. 8 per cent. Debs. ........ 100 |110 -112 
45,791 15 |Western and Brazilian, Limited .. 15 53- 
219 | Do. Preferred 73] 4 
24119 7 Do. 


7-100 


1,030/0007.| 100 o. r cent. Sterling Bonds} 100 
r cent. Ist Preferen 10 
4,669 10 Do. 6 do. do. 10 
TELEPHONES. 
224,850 Con. Tele. & Mainten., L., Nos. to 154,165: 1 ? 


1 
1 |Oriental Tele. Co., Nos. 80,001 to 300,000 4 
100,000 5 {United Telephone Co. .................. 5 
000 5 Do. New, issued at£2pm. .......... 2 


TRAFFIC RECEIPTS. 


The West India and Panama Telegraph Company, Limited. 
w n the correspondin 


The Great Northern Telegraph Company. The receipts for May, 1884, £24,920; 
from Ist January to 3ist May, 1884, £106,560; © : iths, 1883, 
» £106,560; corresponding months, 1883, 


The Western and Brazilian Telegraph Company, Limited. The receipts for th k 
ending 6th June, were after the fifth of the 
payable to the London Platino-Brazilian Telegraph Company, Limited. 


Hammond Electric Light and Power Supply Com 
Limited.—The offices of this company have 
110, Cannon Street, E.C., to the Works, Appold Street, Finsbury, 
E.C., close to Broad Street railway station. 


NEW PATENTS—1884. 


8573. “Electrical batteries.” J. C. Mewsurn. (Communi- 
cated by C. Barral de Montaud). Dated June 4. 

8580. “Glass lamp holder for incandescent electric lamps.” 
M. Suear. Dated June 4. 

8581. “ Electrical switch.” M.Suaar. Dated June 4. 

8599. “ Self-regulating dynamo-electric generators.” W. M. 
Morpey, C. Watson. Dated J une 4. 

8654. “Transmitting motive power from electro - motors.” 
C. P. Exreson. Dated June 6. 

8664. “Electric arc lamps.” W.B. Bratn. Dated June 6. 

8671. ‘Electric alarm clock.” H. J. Happan. (Communi- 
cated by V. Gallet). Dated June 6. 

8702. “ Electro-chemical extraction of salts contained in sac- 
charine matters and their residues.” E.Epwarps. (Communi- 
cated by A. N. and T. P. Champy. Dated June 7. 

8704. “Microphones.” A.J. Bounr. (Communicated by K. 8. 
Dembinski). Dated June 7. 

8707. “ Manufacture of electrical lamp supports and fittings.” 
T. T. Smrru. Dated June 7. 

8729. ‘Electric singeing apparatus. J.C. Eaton. Dated 
June 9. 

8732. “ 'Telephonic transmitting apparatus or nest telephones.” 
S. P. Toompson. Dated June 9. 

8751. “ Telpher locomotive.” F.Jenxin. Dated June 9. 

8769. “‘ Galvanic batteries and arrangements in connection 
with them.” J. Enricut. Dated June 10. 

8784. ‘“Carbons for electric arc lighting.” W. 
Dated June 10. (Complete). 

8793. ‘Relays or telegraphic receiving instruments. J. 8. 
Lamar. Dated June 10. 

8796. ‘ Winding electro- ets to be used in induction coils 
and telephone circuits.” P. THompson, P. Jouin. Dated 
June 10. 

8797. ‘Magnetic ball caster.” H. Woopwarp. Dated 
June 10. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 


” 


4932. “Obtaining heat and motive power from electricity. 
J. H. Jounson. (Communicated from H. de Montessus de 
Ballore, of France.) Dated October 16. 2d. Relates to obtain- 
ing motive power by decomposing water by means of an electric 
current into its constituent elements, oxygen and hydrogen, and 
using these gases to generate steam as Tonccibe’. (Provisional 
only. 

4955. “Electric bells.” F. J. E. Cuarxe. Dated October 17. 
2d. Has for its object improvements in electric bells, and relates 
to a novel construction and arrangement of parts whereby the in- 
ventor obtains great simplicity and efficiency of action, combined 
with economy in construction. (Provisional only.) 

4961. ‘‘ Apparatus for electrical heating.” J. S. SELLON. 
Dated October 17. 6d. Has for its object to provide apparatus 
whereby the heating of apartments, railway carriages, ships’ 
cabins, or the like, can be conveniently effected by electricity, the 
said apparatus being so constructed or arranged that the maxi- 
mum heating effect is obtained and danger of injury to the 
apparatus is avoided. 

4970. “Laying of underground electric wires.” W. P. 
TxHompson. (A communication from J. F. Martin, of America.) 
Dated October 18. 10d. Relates to underground systems for 
electric wires, and has tor its objects to provide a system for un- 
derground wires in which means are provided in an underground 
conduit and its branches for allowing the wires to be carried 
through the conduit and its branches as they are needed. 


4990. Galvanic batteries.” G.C.V. Hotmes, S. H. Emmens, 
and F. E. Burxe. Dated October 19. 6d. The invention is de- 
signed to facilitate the charging and discharging of galvanic 
batteries, and to prevent the escape of noxious fumes therefrom, 
except through the channels provided for such escape, and thereby 
to facilitate their collection for utilisation. 

5008. ‘ Apparatus to be used in telephonic systems for putting 
any of the instruments connected with a central station into 
communication with each other.’ W.R. Lake. (Communicated 
from abroad by H. T. Cedergren and L. M. Ericsson, both of 
Sweden.) Dated October 20. 10d. Relates to the apparatus 
described in the No. of the Review for November 17th, 1883. 


1884. 

2708. ‘Improvements in telephonic receivers.” (A communi- 
cation from abroad by T. F. Taylor, of America.) Dated February 
5. 6d. Relates to the class of instruments employed for trans- 
lating into corresponding air vibrations or sound waves, the varia- 
tions in the strength of an electric current which have been esta- 
blished through the agency of vocal or other sounds. The object 
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of the invention is to provide means for producing from the varia- 
tions of the character mentioned, better and more effective results 
than it has usually been possible to obtain from the diaphragms 
of the telephones now in common use. 


4475. “‘Improvements in electric piles or batteries.” F. 
LaLaNDE and G. CHapreron. Dated March6. 6d. The improve- 
ments which form the subject of this invention are applicable 
generally to electric piles or batteries containing caustic soda or 
caustic —_ and in particular to batteries with potash or soda, 
zinc and oxide of copper in contact with a metallic plate or surface 
forming the positive part of the element. The improvements 
comprise :—1. A particular construction and arrangement of the 
outer vases or vessels forming the battery. 2. The employment 
of amalgamated brass supports for the contact with the zinc in 
the alkaline solution. 3. A special arrangement which allows the 
battery to be re-c by means of an electric current. (See 
Execrricat Review for last week.) 


4651. “Improvements in dynamo-electric and magneto-electric 
machines.” A. N. THorrn. Dated March 10. 4d. Relates to 
dynamo and magneto-electric machines, and consists essentially 
in the novel construction and arrangement of the armature. 


4721. “Improvement in dynamo-electric machines.” W. R. 
Lake. (Communicated from abroad by C. Richter, of America.) 
Dated March 11. 6d. The object of this invention is to construct 
a dynamo-electric machine, the helices of the stationary magnets 
of which shall occupy parts thereon most conducive to obtaining 
the greatest degree of magnetic saturation with the least expen- 
diture of electrical energy, and, in conjunction with the field-of- 
force magnets, to so construct an armature which shall have large 
magnetic surface and free ventilation for the dissipation of heat 
by connection, said armature possessing a suitable device for the 
reception of the inducing copper coils usually employed upon 
annular armatures. 

4782. ‘An improvement in secondary batteries.” S. Kauis- 
cHER. Dated March 12. 2d. Comprises the employment, for 
the anode, of iron or steel of any convenient form or nature, in 
combination with a solution of suitable salts of lead, the latter 
being subjected to the process of electrolysis to produce a dense 
and solid coating of peroxide of lead upon the iron, the said coat- 
ing, on being metallically connected with a cathode of lead in the 
liquid remaining after the process of electrolysis, will constitute 
a secondary battery of high electromotive force from which a 
constant current of long duration can be obtained. According to 
the principles of the invention, the peroxide of lead is precipi- 
tated upon the anode by electrolysis and by means of secondary 
action ay a ap while the iron, which, as above stated, is 
employed for the anode, remains unchanged. 


5052. “ Improvements in automatic telegraphs.” H. J. Auui- 
son. (A communication from abroad by J. Absterdam, of 
America.) Dated March 18. 6d. Relates to improvements in 
the branch of telegraphy wherein the transmission of the electric 
impulses necessary to indicate the message are sent automatically, 
and the message is composed in or on a base, and the “ composed ” 
message is made to automatically control the transmitting circuit ; 
and it consists in the means and methods for composing the 
message, means for transmitting the message, and an arrange- 
ment of circuits and batteries specially adapted to this class of 


telegraphy. 


CORRESPONDENCE. 


Protection from Lightning. 

A dynamo, supplying 120 20-candle power lamps is 
250 yards from the building in which the lights are 
required, the wires (bare copper) are run on poles to 
the building—should not some precaution be taken 
against danger from lightning ; if so, what. 

Safety. 


P.S.—There is no earth used in the installation. 


[We should imagine that under the circumstances no 
danger need be apprehended through lightning.—EDs. 
ELEC. REV. ] 


Electric Lighting for Parochial Purposes. 


As you thought my installation at Hilgay Rectory 
not unworthy of a place in the REVIEW, I am bold 
enough to send you a second communication, which I 
think may be interesting to some of your readers. It 
has always been my endeavour to popularise any 
scientific attainment I may possess, and as I found the 
lighting of the rectory so perfectly attainable, I imme- 
diately considered whether I could not use my little 
engine and Gramme dynamo for parochial purposes. 
An opportunity occurred last week. A bazaar was to 
be opened in aid of our church fund for re-hanging the 


bells. Part of the entertainments resolved on was an 
exhibition of “ Mrs. Jarley’s Waxwork.” Could 1 light 
it up by the electric light ? Many of our villagers had 
never seen it, and it would, therefore, be in itself a 
great attraction. The schoolroom is nearly 300 yards 
from the rectory. Would my electric power extend so 
far? The cost, also, for wire would not be small ; but 
if successful it would be there for ever, and many 
entertainments, exhibitions of microscope, lanterns, 
lectures, &c., might be given by it. So 1 resolved to 
make the experiment, and we carried the wires over 
chimneys and one pole just in time. 

Now for the installation. The Waxwork (living 
people, of course) was concealed behind a drop curtain, 
on the gallery of the class room. In front of the 
curtain I had an are light suspended. (Would the 
engine drive it?) Behind the curtain I fixed nine in- 
candescent lamps on a narrow board, six inches apart, 
by way of footlights, hidden from the audience, but 
shining full upon the figures. I knew I could not use 
both are and incandescent lamps together, so I arranged 
a switch to turn the current from one to the other. 

Complete success attended the endeavour. We put 
the little engine to nearly its full power, and the are 
light burned splendidly, to the delight of all spectators. 
The waxwork figures consisted of Catherine of Arragon 
in royal array, a Chinese Princess, the old woman who 
sweeps the cobwebs off the sky, Little Red Riding 
Hood, Old Mother Hubbard (capitally dressed), a 
Swiss dancing girl, Sambo, a nigger, La Viglia del 
— and last, not least, a giantess with a gigantic 

aby. 

Mrs. Jarley herself stepped forth before the curtain 
with the are light full upon her, explained and ex- 
tolled her exhibition, and as the curtain drew up the 
light was switched on to the stage, and the effect was 
really very beautiful; the audience being now com- 
paratively in the dark, and the full light of nine 
incandescent lamps shining on the figures showed off 
the dresses and movements to very great advantage. 
It was really worth exhibiting in a larger town, and I 
am sure would attract there, as it did with us, large 
and repeated numbers of spectators. I need not say 
how well I was repaid by a success which | hardly 
dared to anticipate. But may I, in conclusion of this 
letter, ask your readers for a little bit of scientific 
explanation ? 

I was told that my are light would require not less 
than 40 volts. My incandescent lamps are of 27 volts ! 
For the are light I was to give the dynamo 100 more 
revolutions than for the lamps ; yet I simply switched 
the current from the one to the other with perfect ease, 
and with just the right brightness in both ! 

Query. — Is quantity convertible into intensity ? 
Can the same current which exactly feeds nine 27 volt 
lamps be condensed into an intensity sufficient for one 
40 volt are light, without detriment to either ? Practice 
says yes! What says theory ? 
St. Vincent Beechey. 
Hilgay Rectory, Downham, 

June 10th, 1884. 


The Lalande-Chaperon Battery. 


Will you kindly inform me who supplies the 
Lalande and Chaperon batteries, as described in your 


last issue ? 
G. H. Bays, Junr. 
June 8th, 1884. 
[We beg to refer our correspondent to the discussion 
on Mr. Probert’s paper, in the same issue.—EDs. ELEC. 
REV.] 


Danger from Electric Currents. 


Would you kindly ask your readers to furnish me 
with information as to serious or fatal accidents from 
the passage of electric currents through the human 
body. I wish for this with a view to my proposed 
paper before the above Society at the Health Exhibi- 
tion. 
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The chief points to be noted are the strength and 
nature of the currents, whether constant or alternating, 
and the rapidity of death. At least three kinds of fatal 
injury seem possible under the conditions present, and 
it is of the highest importance to discriminate between 
them. 
W. H. Stone. 

Society of Telegraph Engineers and Electricians, 
4, The Sanctuary, London, 8.W., 

June 7th, 1884. 


P.S.—Replies can be addressed as above. 


[Many months ago, at the suggestion of Mr. Robert 
Sabine, we asked through our columns for the same 
information which Dr. Stone now seeks, and we 
received but one reply. We trust that our correspon- 
dent may meet with better success, and would urge 
our readers to second the efforts of Dr. Stone by for- 
warding to him any details of the kind which may be 
in their possession.—EDs. ELEC. REv.] 


Incandescence Lamps. 


In your issue of the 31st ultimo, under “ Notes,” and 
headed “ Incandescence Lamps,” I notice a letter from 
Mr. H. F. Joel, at the conclusion of which he says :— 

“It is but fair to add that the very great merit of 
having reduced the power required for a 20-candle 
power incandescence lamp, viz., from about 80 Watts 
to 50 Watts, was due to Mr. A. R. Margary, who, at the 
time the tests to which I refer were made had charge 
of the manufacture of the incandescence lamps in the 
Pilsen Company’s factory at Kentish Town.” 

I beg to contradict the above statement, and I am not 
aware that Mr. Margary himself ever laid claim to 
these improvements, which were the outcome of a long 
series of experiments carried out by myself for the 
Pilsen Company at their factory. 

C. J. Robertson. 
28, Balfour Road, Highbury New Park, N. 
July 6th, 1884. 


[If we are not in error our correspondent was work- 
ing under Mr. Margary’s direction until that gentleman 
left the Company. We fail then to see that any 
particular credit is attached to one who merely carries 
out the instructions given to him by his superior. 
We fancy that Mr. Edison, for example, would fare but 
badly if every one of his clever assistants claimed as 
their own original work that which the master mind had 
sketched out for them to perfect.—EDs. ELEC. REV. ] 


Silvering Incandescence Lamp Bulbs. 


I just notice the query in yours of the 24th ultimo, 
and think that Mr. Pratt, of Peacock Street, Blackfriars 
Road, undertakes the silvering of incandescence lamp 
globes, and he is certainly the most skilful man in the 
silvering and gilding trade. 

R. Lagerwall. 


London, 8.E., 
June 6th, 1884. 


On the Unit of Light. 


M. Violle’s standard of light, “the radiation emitted 
by a square centimetre of melting platinum at the 
point of solidification,” has been adopted by the Paris 
Congress, but I cannot imagine that a unit so manifestly 
unpractical will ever come into use, and as it will be 
impossible to use it scientists will be forced to continue 
with the dreadfully unreliable standard candle and the 
far superior, but still inaccurate, “ bee carcel.” With a 
view to obtaining a more practical unit, Captain Abney 
and Mr. Preece are, it appears, experimenting upon an 
electric incandescent lamp standard, which at least by 
what I can gather from Mr. Preece’s paper read before 
the Society of Telegraph Engineers,* consists of a 
filament of carbon of known thickness, area, &c., 


* Evecrricat Review, May 31, page 472. 


traversed by a current of known strength, but on 
account of the difficulties attending the accurate deter- 
mination of the thickness of the filament, and as the 
carbons vary considerably in structure, it would be im- 
possible to construet standards having all the same 
value, also, in consequence of the alteration of the 
structure of the filament in time, a given current would 
not always give the same amount of light, while in 
Violle’s standard the light is emitted by a surface of 
known and constant size heated to a constant tempera- 
ture, in fact, as M. Violle has said, “it depends upon a 
physical phenomenon perfectly definite and constant.” 
For these reasons M. Violle’s standard would doubtless 
prove the most reliable of the two, but, though fulfilling 
the conditions necessary in a reliable standard, Violle’s 
unit is the most unpractical yet proposed, as the 
cumbrous and expensive nature of the apparatus neces- 
sary for its production renders its use impossible for 
any practical purpose. 

In the present communication I will describe a unit 
fully as reliable as that of M. Violle, but which would 
be produced by means of apparatus comparatively inex- 
pensive and of small size. In this standard, like Captain 
Abney and Mr. Preece, I propose to use a carbon bur- 
ner inclosed in an exhausted glass globe, and rendered 
incandescent by an electric current, but instead of 
determining the thickness of the carbon and the current 
traversing it I would ascertain its superficial area and 
its temperature, the area of the carbon would be one 
square centimetre and its temperature 2,500° centigrade. 
Practically, I propose to use a carbon ribbon having an 
area of one square centimetre on each side ; this ribbon 
would be held at each end between metal clamps con- 
nected with thick platinum wires passing out through 
the sides of the glass vacuum globe in which the whole 
would be inclosed; I propose to determine the tem- 
perature of the carbon by means of a fine wire, prefer- 
ably of platinum, stretched parallel to and at a short 
distance from one side of it, the ends being attached to 
platinum wires passing through the glass. This wire 
would become heated proportionally to the tempera- 
ture of the carbon, and as the electrical resistance of 
metallic conductors increases with increase to tempera- 
ture, in a ratio expressed by the formula of Siemens— 


R=a/T+/HhT+y 


R being the resistance at temperature T, reckoned from 
absolute zero centigrade, a 6 and y are constants. The 
constants found by Siemens for well annealed platinum 
are— 


a = ‘0021448 
= °0024187 
y = 3042500 


We determine the ratio subsisting between the tem- 
perature of the carbon and that of the wire by heating 
the carbon to a known temperature, for example, the 
point of self-luminosity (525° C.) then measuring 
the resistance of the wire and calculating its tempera- 
ture therefrom. We can then calculate what would be 
the temperature of the wire when the carbon is heated 
to 2,500° cent. The resistance of the wire at that 
temperature is then calculated by the formula R = a 
/ T+ 6T + y, therefore when the actual resistance 
of the wire rises to this previously calculated resistance 
it follows that the temperature of the carbon equals 
2,500° centigrade. 

This standard is free from the defects inherent in 
the methods of M. Violle, Mr. Preece, and Captain 
Abney. It could be constructed in a portable and con- 
venient form, and all the manipulations connected with 
it would be comparatively easy. The colour of the 
light would more nearly resemble the voltaic arc than 
that of any of the present standards, and consequently 
photometric measurements of electric lamps would be 
greatly facilitated. 

The suggestion which I have ventured to put forward 
in this letter is at present only in embryo form, but I 
hope, at no distant date, to practically demonstrate the 
utility of this new absolute unit of light. 

F. de Wolffers fils. 
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